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5: Discussion 
In this Chapter, the results from the analysis of the four skeletal samples are discussed, and 
the similarities and differences between the sites are explored. Firstly, the demographics of 
the samples are discussed and similarities and differences in the age and sex profiles of the 
samples are explored. Secondly the burial practices and status groups identified in the four 
sites are compared, and possible explanations for the similarities and differences are 
proposed. Thirdly, the patterns seen in the occurrence of the conditions used as markers of 
activity related stress (MSM) are examined to identify trends in involvement within and 
between sites. The relationships between all four of the MSM are explored, and 
interpretations of the patterns identified will be given. 
5.1: Age and Sex 
As had been discussed in Section 1.4, age can be a factor in the development of many of 
the conditions utilised as MSM. Of the four samples examined in this study, the proportion 
of Older individuals (those over 41 years) was highest at the Bowl Hole, Bamburgh, and 
lowest at Norton Mill Lane. At Norton Bishopsmill, while the percentage of Older 
individuals was not as high as at Bamburgh, the percentage of Middle aged individuals was 
the highest of all four sites. As the proportions of Middle aged and Older individuals 
(individuals over 31 years) were highest at the two sites which were in use at a slightly later 
date (75% of individuals at Bamburgh and 62.5% of individuals at Norton Bishopsmill), 
the possibility is raised that there was some factor which changed over time, leading to a 
longer life expectancy at these sites. This variation between the sites may represent a 
degree of social change that may also have had an impact upon the activities carried out by 
individuals at these sites. The nature of the sites themselves may also have had an impact 
on the life expectancy of the individuals living there. 
Bamburgh was the seat of the kings of Northumbria (Stenton, 1971), and consequently 
could be considered to be a high status site, although as discussed in section 3.1.4, the exact 
relationship between the individuals buried in the Bowl Hole cemetery and those who lived 
in the fortress is not known. The archaeological evidence for the fortress suggests that the 
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population in the area had access to a varied diet, and a secure water supply to the fortress 
is provided by a well in the Keep, which appears to be Early Medieval in date, the presence 
of which in AD 744 is mentioned by Simeon of Durham, writing in the 12`h century AD 
(Young, 2003, pp 5). Access to a good diet and clean drinking water is very important for 
the maintenance of good health, and perhaps the apparently high life expectancy of the 
individual from Bamburgh was aided by these factors. 
However, it is possible that the individuals buried at Bamburgh do not represent a "normal" 
community, and the low percentage of individuals who died in young adulthood may be 
due to factors other than apparent good health. The individuals buried at Bamburgh in the 
Bowl Hole cemetery may have been retainers to the royal court, rather than being 
individuals of higher status, who are most likely to have been buried in the fortress itself, or 
in the cemetery associated with the church of St Aidan in the modern village. The isotopic 
analysis of the dental enamel from some of the individuals buried in the Bowl Hole also 
suggests that these individuals did not represent a normal settled community. If many of 
these individuals had moved to Bamburgh from other settlements it is reasonable to 
propose that the high proportion of older individuals could be due to the younger 
individuals being buried elsewhere. Perhaps the younger individuals were more likely to be 
involved in battle, and hence more likely to die and be buried away from the fortress, or 
returned to their original home for burial. If this were the case, we would expect to see few 
young males in this cemetery, but this is not the case, and there was actually one more male 
than the females in the Young and Young Middle age groups. Alternatively, the Bowl Hole 
cemetery may have been reserved for retired retainers and their families, hence the higher 
proportion of older individuals, or considering the evidence from the isotopic analysis, this 
cemetery may have been reserved for "outsiders" and their families. 
There is no settlement associated with the cemeteries at Norton Mill Lane and Norton 
Bishopsmill, but the proximity of these two sites suggests that the same settlement may 
have used these two cemeteries, shifting the focus of the burials over time. If the Norton 
Bishopsmill sample represents a continuation of the Mill Lane sample, a genetic 
explanation for the difference in the proportions of individuals who died in young 
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adulthood may not be applicable. As with Bamburgh, the ratio of males to females in the 
younger age groups was almost 1: 1, so there does not seem to be a sex bias amongst the 
individuals who died young, reducing the likelihood that the low proportion of young 
individuals was due to them being young men involved in warfare, and buried elsewhere. 
It appears that the most likely explanation for the high percentage of older individuals at 
Bamburgh and Norton Bishopsmill was simply that people were living longer at these sites 
than at the two sites with earlier date ranges. The question that is now raised is why the 
percentage of individuals who died young was so much higher at Norton Mill Lane and 
Castledyke? One cause of death in young women in pre-modern societies is complications 
associated with childbirth (Molleson and Cox, 1993, Wells, 1975) and one case of death in 
childbirth has been identified at Castledyke South (Boylston et al., 1996). If the higher 
proportion of younger adults from these earlier sites were predominantly female, obstetric 
fatalities could be a cause. At Castledyke the number of Young females was similar to the 
number of Young males, but while there were 10 Young/Middle aged females, there were 
only six Young/Middle aged males. At Norton Mill Lane, twice as many males were in the 
Young age group than females, but this pattern was reversed for the Young Middle aged 
adults, with seven females and four males. 
The relatively high proportions of Young Middle aged females (26-30 years of age) in both 
of these skeletal samples may be due to an increased risk of death amongst women of 
childbearing age, but may also be due to other factors including the difficulty of accurately 
assigning an age at death to adult skeletons, or a factor increasing the likelihood of Young 
Middle aged males being buried elsewhere, such as involvement in warfare. 
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5.2: Burial Practice 
Considerable variation in the burial practices was seen between the four sites, some of 
which is likely to be due to the different date ranges at the sites, although there was 
variation between the practices seen at the sites that were more similar in date. 
5.2.1: Norton Mill Lane and Castledyke South 
At Norton Mill Lane and Castledyke South, despite the apparent similarities in the burial 
assemblages at the earlier sites, the proportions of individuals in each artefact group 
showed differences between the two sites, perhaps suggesting differences in the 
construction of status at these sites. At Castledyke, burial without grave goods, or with only 
a single object (Group 1) was the most frequent practice, and the least frequent burial 
practice was burial with weapons (Group 3). However, at Norton Mill Lane, Group 4 
(individuals with the most elaborate and varied grave goods, and potentially the highest 
social status (Alcock, 1981)) was the largest group, whereas the group without grave goods 
was the smallest. If the individuals without grave goods were those with the lowest social 
status (Evison, 1987), these results suggest that there was a difference in the social 
structure between these two sites, that burial practices had different meanings, or that at 
Norton Mill Lane, the lowest status individuals were buried elsewhere. 
Following an assessment of the relative burial wealth of 27 Early Medieval sites from the 
south of England, Arnold found that there was a difference in the wealth of coastal and 
inland sites, with coastal sites having greater burial wealth and apparently more levels of 
social stratification than inland sites, probably as a result of increased levels of trade 
(Arnold, 1980). This has been suggested as an explanation for the differences seen 
between Norton Mill Lane and Castledyke, but as both of these sites were near to the coast 
and Castledyke was also very close to the Humber estuary, they probably had very good 
trade links. Therefore it is unlikely that the high proportion of individuals buried without 
grave goods, and lower proportion of individuals buried with "richer" burial assemblages at 
Castledyke was due to reduced access to trade items. The differences in the proportions of 
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individuals in each of the artefact groups at these two sites could be due to incomplete 
preservation or excavation at the two sites, or differences in burial location. The apparently 
small percentage of potentially lower status individuals at Norton Mill Lane could be due 
to these individuals being primarily buried in a part of the cemetery which was not 
excavated, or the majority of lower status individuals, perhaps slaves, may not have been 
permitted burial in the same cemetery as the higher status free individuals. However, the 
time span during which Castledyke was in use was considerably longer than Mill Lane; 
from the late 5th to the 7t' centuries AD at Castledyke, compared with the 6th to the 7th 
centuries at Mill Lane, and therefore the high proportion of burials without artefacts at 
Castledyke may in fact represent a change in burial practice during the lifetime of the 
cemetery. Further radiocarbon dating of the skeletal material from Castledyke could help to 
answer this question. 
If the different artefact groups identified at these sites are representative of different social 
classes, and if that status was defined by kinship and heredity, rather than acquired through 
individual actions, the sex ratio in groups defined by apparently un-gendered burial 
assemblages should be equal. While the sex ratios in the "gendered" burial assemblages, 
i. e. "male" weapon burials and "female" dress items, followed the pattern observed in other 
studies (Lucy, 2002, Stoodley, 1999), there was also variation in the sex balance in some of 
the apparently "gender-less" burial artefact groups. At Castledyke South the proportion of 
males and females in Group 1 (those without grave goods) was almost equal, but at Norton 
Mill Lane only a single female fell into this group. If the Group I individuals were the 
lowest status individuals, and possibly slaves or servants, it is surprising that the 
proportions of the sexes in this group are not equal at Norton Mill Lane. Perhaps male 
slaves were considered more useful at this site than females, or perhaps the "missing" 
females from this group are actually in one of the other artefact groups. Another possibility 
is that females were considered more socially "valuable" than males at Norton Mill Lane, 
and this value may have been expressed through burial with more grave goods, while male 
status may have been expressed more through other means than treatment in burial. 
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There were also differences in the proportions of males and females in Group 2 
(individuals with a knife, buckle, brooch or simple dress items) at these sites. At 
Castledyke the percentage of males and females in Group 2 was very similar, with only one 
more male present than the number of females. However, at Mill Lane there were almost 
twice as many males in this group than females. This imbalance may be indicative of 
problems of preservation at the site, resulting in more males than females being included in 
this study, but it may also indicate variations in the nature of social identity between the 
two sites. While Group 2 was defined by the presence of the same artefacts at Castledyke 
and Mill Lane, it appears that the meaning of these artefacts as indicators of social identity 
may have been different. At Castledyke males and females were equally likely to be buried 
with a knife, brooch or pin, but at Mill Lane, these artefacts were more commonly 
associated with males, suggesting that at this site female identity was expressed in other 
ways. Females were most frequently seen in Group 4 (individuals with brooches, knives, 
personal items, pins, bead strings, girdlehangers and any other dress objects), and it may be 
that at Mill Lane, burial with several jewellery items or dress fittings was the primary 
means of identifying female status. However, while the percentage of males in Group 4 
was very small at Castledyke, at Mill Lane a third of the Group 4 individuals were male. 
While sex may have been the primary factor for burial with dress fittings at Castledyke, 
this was clearly not the case at Mill Lane, where another factor must also have been 
important. 
At both sites all of the individuals buried with weapons were male, a fact which is to be 
expected (Härke, 1989). Although there were eight of these burials at each site, the 
proportion of the total sample that weapon burials constituted was different at Norton Mill 
Lane and Castledyke; at Norton the proportion of weapon burials was twice that seen at 
Castledyke. Although females were most frequent in Group 4 at both sites, the percentage 
of males in this group was much lower at Castledyke than at Norton Mill Lane, and as a 
proportion of the total sample, the number of Group 4 individuals was smaller at 
Castledyke than at Norton Mill Lane. Tainter (1977) has shown that in the Middle and Late 
Woodlands periods from the American Midwest, as the status of a group increased the 
number of individuals holding that status decreased. This appears to have also been the 
case at Castledyke South and Norton Mill Lane. If Groups 3 and 4 represented the highest 
status individuals at these two sites (the individuals with the most complex and "wealthy" 
grave goods), these results suggest that there were more high status individuals at Norton 
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Mill Lane than at Castledyke, and possibly that Norton was a higher status population, or a 
cemetery that was reserved for higher status individuals. However, considering the 
difference in the length of use of the two sites, it is possible that the higher proportion of 
apparently high status burials at Mill Lane is due to the shorter period of use. At 
Castledyke, the apparently high status burials may have been "diluted" by changes in burial 
practice during the lifetime of the cemetery, which led to a shift away from burial with 
grave goods, and hence a greater proportion of individuals being buried without artefacts. 
The change in burial practices seen in the "Conversion Period", beginning at c 600AD 
(Geake, 1997) may therefore have had more of an impact upon burial practice at 
Castledyke than at Mill Lane. 
Age does not seem to have been a factor for burial with any group of grave goods at either 
Mill Lane or Castledyke, with individuals from all age bands being present in all of the 
artefact groups, with the exception of Group 1 at Mill Lane, where the small size of the 
sample is most likely to be responsible for the differences seen. The apparent lack of 
correlation between age and burial practices amongst the adult individuals at these sites 
suggests that status was not acquired and developed over the individual's lifetime, and 
hence may have had a substantial inherited component (cf. Peebles and Kus, 1977). 
Although the differences in sex distribution between the artefact groups may be an artefact 
of differential preservation of skeletal material at these two sites, or a result of incomplete 
excavation of the site, it is also possible that this difference in the proportions of males and 
females in the artefact groups is due to differences in the social structures, or attribution of 
status in death between the sites. Considering the impact which the difference in date 
range of these cemeteries may have upon the meaning of burial practices at these two sites, 
it may only be reasonable to compare "like with like" when examining patterns of skeletal 
change, in this case Groups 3 and 4, the weapon burials and the more "female" gendered 
burials. These burial artefact groups are most likely to represent similar social meanings at 
both Castledyke and Mill Lane. If the social meaning of these burial practices was the same 
or similar, it is more likely that the lifestyles and physical activities of these individuals 
were also similar, and therefore there should be similarities in the manifestations of MSM 
in these groups at both sites. 
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5.2.2: Bamburgh and Norton Bishopsmill 
Bamburgh and Norton Bishopsmill have radiocarbon dates that overlap and, although the 
burial practices at these two sites were rather different, there are some similarities; at both 
sites the greatest percentage of both males and females were buried without grave goods 
(Group A), and the percentage of individuals buried with an animal bone and/or tooth 
(Group B) were quite similar, but the other two artefact groups cannot really be directly 
compared between these two sites, as the types of artefacts were quite different (Bamburgh 
Group C- multiple animal bones, Group D- multiple iron objects, Bishopsmill Group C- 
pottery, worked stone or flint, Group D- iron objects or coffin fittings). There were more 
burials with grave goods at Bamburgh than at Norton Bishopsmill, and more burials had 
multiple objects, suggesting that there was more potential for burial variability at 
Bamburgh, perhaps due to a stronger Christian influence at Norton Bishopsmill, or a shift 
in the meaning of the burial rite. It could be argued that the burial practices seen at 
Bamburgh represent a transition between those seen at Norton Mill Lane and Castledyke 
South and those seen at Norton Bishopsmill. While there were no burials with weapons at 
Bamburgh, there was one burial practice that was exclusively male, that of deliberately 
placing animal bones over the body (Group C), and the proportion of males and females 
buried with iron objects (Group D) was similar to the proportions seen in Group 4 at 
Norton Mill Lane. However, the high proportions of individuals buried without grave 
goods (Group A) was similar at Bamburgh and Bishopsmill. 
Of the two most similar artefact groups from these sites, Groups A and B, at both 
Bamburgh and Norton Bishopsmill the percentage of males buried without grave goods 
(Group A) was higher than the percentage of females, although at Bamburgh the variation 
was less marked, while in Group B (individuals with single animal bones, teeth or shells) 
this pattern was reversed. It is particularly interesting to note that the percentage of males 
buried without gave goods at Norton Bishopsmill is very similar to the percentage of males 
without grave goods at the earlier site of Norton Mill Lane, perhaps indicating some 
continuity of the proportion of the population who were considered the lowest status. The 
percentage of females without grave goods at Bamburgh is very similar to that seen at 
Castledyke South, but it is difficult to draw any conclusions from this similarity, as the sites 
are both temporally and spatially distant. 
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In contrast with Castledyke and Mill Lane, at Bamburgh and Bishopsmill there appears to 
have been a link between burial practice and age; the highest proportions of Middle aged 
and Older adults were seen in the groups with the most artefacts, Groups C and D (burials 
with multiple animal bones, pottery, flint or iron objects), while the majority of Young and 
Young/Middle aged individuals were buried with few or no artefacts. Inclusion in Group D 
at Bamburgh appears to have been particularly dependent upon age; there were no 
individuals under the age of 31 years at death in this group, and the majority of Group D 
individuals were over 40 years old. At Bishopsmill the pattern was a little less clear cut, 
with two individuals under the age of 31 being present in Group D. This suggests that to 
some extent at these two sites status, as indicated by burial with a larger number of 
artefacts, or burial with coffin fittings, may have been acquired with age. 
The questions surrounding the meaning of burial practices in these later sites will probably 
remain unanswered, particularly as burial practices from the 7th century AD onwards have 
received far less attention from researchers exploring the meaning of burial rites than the 
cemeteries of the 5th to early 7t' centuries AD (Hadley, 2002). Despite the dearth of 
information, it may still be possible to infer meaning from the burial practices at these later 
sites, particularly when considered in the context of the transition to Christianity. Geake 
(2002) has argued that the Conversion Period marks a change in the way in which male and 
female status was expressed, with high status female burials becoming more 
archeologically visible, through burial in barrows or with more elaborate grave goods and 
high status male burials apparently disappearing. Geake (ibid) tentatively suggests that this 
may be due to males being buried in churchyards as an expression of their status, and their 
alliance with both spiritual and secular power. 
Bamburgh is historically closely linked with the spread of Christianity into Britain, because 
of the associations with the sainted king, Oswald and the nearby monastic sites on 
Lindisfarne (Young, 2003), but the burial practices at this site are not immediately 
recognisable as being "Christian". The Bowl Hole cemetery at Bamburgh does not appear 
to fit into any of the three categories of Conversion Period cemeteries suggested by Geake 
(2002); while some burials at Bamburgh were associated with grave goods, they cannot 
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really be described as "well-furnished", yet there are too may individuals with grave goods 
to fit into the "churchyard type" (Geake, 2002), although Bishopsmill may fall into this 
category. The final type proposed by Geake also does not really fit Bamburgh; a 
churchyard type with a few well furnished burials. Perhaps Bamburgh is simply an oddity, 
due to its location and the somewhat unusual nature of the people buried there. The 
apparently unusual burial practices at Bamburgh might in part be explained by the 
possibility that the Bowl Hole cemetery was specifically for non-local individuals. As 
mentioned above, the isotopic evidence shows that many of the individuals tested to date 
did not grow up in Bamburgh, but may have come from elsewhere in the Kingdom of 
Northumbria, or further afield (Paul Budd, pers comm). As there are few radiocarbon dates 
from this site, it is not known if the "non-local' burials are earlier or later than the "locals", 
but it is possible that the "locals" are second (or third) generation `non-locals" who still 
maintained the cultural practices of their ancestors. It is also possible that these people did 
consider themselves to be Christian, but also continued to include objects in the burials of 
their dead, which reflected their social identities, without considering this to be 
incompatible with their Christian beliefs. 
The majority of the burials At Bamburgh were not in the stereotypical supine extended 
position expected at Christian sites, and as was seen predominantly at Bishopsmill. Also, 
some individuals were buried clothed, with personal items and animal bones and teeth. 
Although the practice of burying people in their clothes is not incompatible with these 
people being Christians ((Geake, 2002, Hadley, 2002) and see Chapter 2), the practice of 
including cuts of meat, animal teeth and in some cases sheep/goat mandibles suggests that 
there was some concept of an afterlife requiring food, or some other ritual reason for the 
inclusion of this animal material. The practice of feasting at the side of the grave is one of 
the few that the Early Medieval church felt necessary to legislate against (Taylor, 2001), 
suggesting that this practice was seen as a problem, and was incompatible with the rule of 
the Church. The fact that all the individuals buried with deliberately placed animal bones 
at Bamburgh were males may be significant, and may indicate another means of identifying 
some of the missing males in Conversion period burial grounds. 
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As mentioned above, Norton Bishopsmill falls rather more easily into the "Churchyard 
Type" (Geake, 2002), the cemetery is distinct from the potentially related site at Mill Lane, 
and there are few grave goods other than occasional animal bones or items of personal 
jewellery. Interestingly, in contrast with Bamburgh, of the few individuals from 
Bishopsmill who were buried with animal bones, only one was an adult male. The group 
that stands out as being potentially the highest in status is those who appear to have been 
buried in coffins. The percentage of females who were buried with iron objects or coffin 
fittings (Group D) was higher than the percentage of males in this group. The presence of 
iron objects and coffin or box fittings in these burials suggests that these individuals were 
buried in coffins or re-used domestic wooden boxes (Thompson, 2004 pp 125). It is 
tempting to begin to draw parallels between these wooden boxes and the household coffers 
or strongboxes to which women in the Early Medieval period are thought to have held the 
keys; keys that may be represented by the latchlifters and girdlehangers seen in earlier 
period burials (see Chapter 2, section 2.1.1). Perhaps the wealthier women in the Norton 
Bishopsmill cemetery were buried within the box itself, rather than with a symbol relating 
to its use. Even if this was the case, it is likely that the coffin or box also had a different 
meaning, possibly associated with the desire to keep the body from contact with the soil, 
and hence decomposition (Thompson, 2002), and was probably only available to those 
individuals who could afford the time and expense of making a coffin or sacrificing a chest 
to be used for burial. It may be relevant to note that while the females with coffin fittings 
from Norton Bishopsmill were from the whole range of age groups, all of the males with 
coffin fittings were from the Older age group. Perhaps for males the status associated with 
coffined burial was acquired through age, while for females, status was more influenced by 
sex, and perhaps by the status of their husband or family. 
The association of more complex grave goods, and particularly iron objects with older 
individuals at Bamburgh and Norton Bishopsmill is a dramatic shift from the lack of 
association between burial practice and age at Castledyke and Norton Mill Lane. If status 
was inherited at these chronologically earlier sites, as is suggested by the association of 
apparently high status artefacts with young individuals, who cannot have acquired this 
status through life, the association of more complex artefacts with older individuals at the 
chronologically later sites may indicate a change in the way in which status was acquired. 
Perhaps the shift in burial practice at Norton Bishopsmill represents a move towards status 
being acquired during life or with advancing age, rather than being inherited. 
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However, this is not the only possible explanation for this change in burial practice 
between the earlier and later sites. The association between older individuals and more 
complex grave goods at Bamburgh and Bishopsmill may be the result of these older 
individuals continuing to observe earlier traditions of burial, while younger individuals did 
not, and instead followed newer practices - possibly influenced by Christianity. Many 
methods of identifying status in Early Medieval society make the assumption that grave 
goods and burial practice symbolise status in a static manner and that the society did not 
change the manner in which status was displayed (James, 1989). Clearly this was not the 
case in Early Medieval England; burial practices changed dramatically over time, with 
changes in both the style of burial (e. g. the shift from cremation to inhumation) and in the 
types of grave goods deposited with individuals (Geake, 2003). In some cases these 
changes took place during the lifetime of the cemetery, as is clearly apparent in the case of 
mixed cremation and inhumation cemeteries such as Spong Hill, Norfolk and Great 
Chesterford, Essex (Hills et al, 1984; Evison, 1994). However, where the shifts in burial 
practice are more subtle it may be more difficult to identify them as chronological changes 
rather than differences in social status. These changes may been generational; younger 
individuals may have expressed their social status using means other than burial practice, 
perhaps through involvement in the Church during life or the distribution of possessions via 
a will after death (Thompson, 2004). Older individuals may have been reluctant to change 
to follow new trends, or felt less need to follow the latest trend in social expression. 
In addition to the variations seen in burial practices between the sites, there were also 
striking variations in the patterns of skeletal changes within and between the samples. The 
following sections will discuss the results of the analysis of skeletal changes associated 
with physical activity, relate these results to the age, sex and artefact groups within the four 
samples, and examine the similarities and differences between the four sites. It was 
originally hoped that it would be possible to produce a combination of the results of MSM 
for each skeleton, to examine interactions between all four changes on an individual basis. 
However, due to problems of preservation there were very few individuals present from 
each site that were sufficiently well preserved to examine all four types of changes from the 
same individuals, and hence the samples that could be compared in this manner were too 
small to obtain meaningful results. 
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5.3: Prevalence of Skeletal Changes 
5.3.1: Osteoarthritis 
At all four sites the frequency of osteoarthritis and possible osteoarthritis increased 
significantly with age, a relationship that is to be expected from the clinical data 
(Moskowitz and Holderbaum, 2001) and from the findings at other archaeological sites 
(Jurmain 1999 pp 54). Although the relationship between age and osteoarthritis is clear, it 
is possible that where cases are seen in younger individuals the aetiology is more likely to 
involve physical stress. There was no significant difference in the prevalence of OA 
between the sexes in any of the samples examined; these results conflict with the findings 
of modern clinical studies, which have shown that females are more likely to develop 
osteoarthritis in multiple joints than males (Birrell, 2004, Maillefert et al., 2003). This 
conflict may be due to the difficulties of accurately identifying osteoarthritis in skeletal 
material, or the result of different patterns of disease in archaeological samples, but may 
also be due to differences in levels of physical activity and access to healthcare in modem 
and archaeological populations. 
The percentage of individuals that were affected by joint disease at each site varied 
considerably, and this variation may have been due to differences in the demographics of 
the four different samples. At Castledyke, 31.4% of the individuals had OA in one or more 
joints, at Bamburgh, 25% of the individuals were affected, at Norton Bishopsmill 23% had 
OA and at Norton Mill Lane only 18% of the individuals had OA. The frequency of 
osteoarthritis was the highest at Castledyke South, and although this site did have a high 
percentage of older individuals, the proportion of Older individuals was highest at 
Bamburgh, so it is possible that the high percentage of individuals with osteoarthritis at 
Castledyke was not simply the consequence of an older population. However, at Norton 
Mill Lane, the frequency of osteoarthritis was the lowest, and the proportion of Older 
individuals from this sample was also the lowest, so it is possible that the lower frequency 
of OA at this site was due to the lower proportion of older individuals in the sample. 
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The prevalence rates of osteoarthritis in modern populations are varied, in the study 
reported by Lawrence et al, 20% of the adults examined had radiographic evidence of OA 
in one or more joints (Lawrence et al., 1966), a percentage which is quite similar to those 
seen in the present study. A more recent survey of the prevalence of joint pain in Britain 
found that 29% of adults reported joint pain or arthritis (ARC, 2002), a figure that is 
considerably higher than the 15-16% reported from the US (HANES II study, reported in 
Jurmain 1999, pp 47). As these figures are based on self-reported cases of joint disease, 
they may not be representative of true frequencies. As discussed in Chapter 1.4, 
osteoarthritis may be visible in dry bone or radiographs, but present few symptoms and 
conversely joint pain can also be present without the presence of osteoarthritic changes of 
the kind recorded in the present study. Therefore the prevalence of OA seen in radiographic 
studies is probably the most comparable with the prevalence seen in archaeological studies. 
While the prevalence of OA at three of the four sites was higher than the prevalence 
reported by Lawrence et at (1966), this is not particularly surprising. Modern western 
societies are, on the whole, much less active than populations in the past (Pitsavos et al., 
2005 (in press)), and also have much better access to healthcare, so it is not surprising that 
the prevalence of OA was higher in the past. The majority of Early Medieval populations 
are likely to have been involved in physically demanding economic activities such as 
fanning (Fowler, 2002), and hence placed more stress upon their joints, and when they 
received injuries the lack of adequate treatment could increase the risk of developing 
secondary OA (Grauer and Roberts, 1996). If levels of mechanical stress influence the 
prevalence of OA, the results of the present study may indicate that the levels of 
mechanical stress were highest at Castledyke and Bamburgh and lowest at Norton 
Bishopsmill and Norton Mill Lane. The aetiology of osteoarthritis is influenced by genetics 
(Chitnavis et al., 1997), so the similar and relatively low prevalences of OA in the two 
Norton sites may be due to genetic continuities between the two samples, or other 
environmental similarities. 
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i) Side 
There were differences in the pattern of joints affected in the right and left sides of the 
limbs. In all four skeletal samples the percentage of functional joints affected was higher 
from the right side of the upper limb than the left, but in the lower limb this pattern was 
reversed and the asymmetry of involvement was less marked. The higher frequency of right 
side joints affected may be due to the inherent asymmetry of the human body. The majority 
of individuals are right handed (and hence left legged), and thus the joints of the right upper 
limb are potentially exposed to more mechanical stress and trauma than the left side; 
several studies have found associations between OA in the upper limb and asymmetrical 
patterns of activity (Steele, 2000). The differences in the patterns of joint disease between 
the sides of the upper and lower limbs is most likely to be explained by the role of the 
lower limb in locomotion and weight bearing, functions from which the upper limb is freed 
by bipedalism, and hence can be more asymmetrical in both form and function (Ruff, 
2000b). Bipedalism requires the lower limb to be more symmetrical than the upper limb, 
and as the mechanical stresses to which the lower limb is exposed (e. g. walking and 
running) are generally symmetrical it is not surprising that the patterns of OA and possible 
OA are more varied that those seen in the upper limb. There are few studies of 
archaeological material that have examined patterns of asymmetry of joint disease in both 
the upper and lower limbs, but the studies that do exist have shown a great deal of variation 
in patterns of asymmetry of joint involvement in both the upper and lower limbs, within 
and between populations (Bridges, 1991a, Crubezy et al., 2002, Jurmain, 1999, Larsen, 
1997). 
5.3.2: Prevalence of Enthesopathies 
Enthesopathies and possible enthesopathies were very common at all four sites; almost all 
the individuals examined had at least one enthesis with some changes. As with 
osteoarthritis, in all four skeletal samples there was a general increase in the prevalence of 
enthesopathies with increasing age, although this association was strongest at Bamburgh 
and Castledyke, and less well defined at Mill Lane and Bishopsmill. Clinically, the 
prevalence of enthesopathies has been shown to increase with age (Niepel and Sit' Aj, 
1979, Shaibani et al., 1993), and in an archaeological context, Weiss has shown that age is 
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the best predictor of the severity of enthesopathies in both the upper and lower limbs 
(Weiss, 2003, Weiss, 2004). 
On average, males were a little more frequently affected than females at Castledyke, 
Bamburgh and Bishopsmill, but at Mill Lane, females were more frequently affected than 
males in the upper limb, although not significantly so. This higher frequency of 
involvement of males is a pattern that has been observed in most other studies (al-Oumaoui 
et al., 2004, Dutour, 1986, Eshed et al., 2004, Hawkey and Merbs, 1995, Robb, 1998), 
although Peterson (2000) found that at some sites, females were more severely affected 
than males, and associated this pattern with females undertaking higher levels of activity 
than males. Most research to date has associated sexual dimorphism of enthesopathies with 
sex differences in activity patterns, but this may not be the most reliable interpretation. 
Individuals with larger limbs have more "severe" enthesopathies, when recorded using the 
system devised by Hawkey and Merbs (1995), than those with smaller limbs, and as males 
are usually more robust than females, this may explain some of the differences that are seen 
in the frequency and appearance of enthesopathies between the sexes (Weiss, 2003, Weiss, 
2004). Although there may be some association between enthesopathies and division of 
labour according to sex, it is most likely that the majority of differences in prevalence of 
enthesopathies between males and females are "normal", and are due to the greater size and 
muscle mass of males. Robb (1998) has argued that if sexual dimorphism of enthesopathies 
is due to the greater body mass of males, this dimorphism should affect both sides equally 
or affect the lower limbs more, as they carry the weight of the body. Therefore where 
sexually dimorphic asymmetries of enthesopathies are seen, they may be due to differences 
in mechanical stress rather than just sex differences (Robb, 1998). 
The percentage of individuals with possible enthesopathies and enthesopathies was quite 
varied between the four sites, and followed a pattern that was similar to that seen in the 
frequency of OA and possible OA. In the upper limb, the percentage of individuals with 
over five entheses with enthesopathies was highest in the Bamburgh sample (58%), 
followed by Castledyke (33%), Norton Mill Lane (19%) and Norton Bishopsmill had the 
lowest percentage of individuals with enthesopathies (6%). The frequencies of individuals 
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with enthesopathies in the lower limb followed the same pattern, except that the percentage 
of individuals affected was slightly lower at Norton Mill Lane than at Norton Bishopsmill. 
At all four sites, enthesopathies were less frequent in the lower limb than in the upper limb. 
These results conflict with the findings of clinical studies, as clinically recognised 
enthesopathies are more common in the lower than the upper limbs (Benjamin and 
McGonagle, 2001). However, Benjamin and McGonagle (ibid) also stated that 
enthesopathies were most frequent in the plantar fascia and the Achilles tendon, and as 
these regions were not examined in the present study, due to problems of poor preservation 
in skeletal material, it is possible that the frequency of enthesopathies in the lower limb is 
artificially low as a result. Even if this is the case, the differences between the samples in 
the percentages of individuals with enthesopathies in the lower limb reflect those seen for 
the upper limb. Where a high percentage of individuals with entheses in the upper limb was 
observed, as at Bamburgh, the percentage of individuals with enthesopathies in the upper 
limb was also high. Similarities in the pattern and severity of enthesopathies in the upper 
and lower limbs has suggested to reflect a degree of whole body activity (Churchill and 
Morris, 1998), but this pattern could be explained by the concept of "bone formers", the 
theory that some individuals are more pre-disposed to bone formation at the entheses 
(Rogers et al., 1997). Consequently an individual with enthesopathies in the upper limb 
who is a "bone former" is more likely to also have enthesopathies in the lower limb. 
Nevertheless, the difference in the percentage of individuals affected in the upper limb and 
the individuals with enthesopathies in the lower limb was not the same at each site, and 
these differences may reflect differential loading of the upper and lower limbs between the 
sites. 
Comparing the prevalence of enthesopathies from the present study with the results from 
other archaeological samples is not simple. Although several of the most recent studies 
(Eshed et al., 2004, Weiss, 2003, Weiss, 2004) have used the system developed by Hawkey 
and Merbs (1995), this is by no means the only method used to record enthesopathies in 
skeletal material, and may not always be the most appropriate to the material being 
examined (al-Oumaoui et al., 2004). Researchers often choose to record different entheses, 
to examine the whole body or both the upper and lower limbs for general studies (al- 
Oumaoui et al., 2004, Steen and Lane, 1998), or to focus on specific bones or entheses to 
try to identify specific activities (Munson Chapman, 1997, Peterson, 1998, Peterson, 2000), 
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and it may be difficult to compare the results of these studies. Rogers and Waldron (1989) 
reported that 39% of the individuals from the 10`h -15`h century AD cemetery at Wells 
Cathedral, UK, had "bony proliferation at at least one enthesis" (ibid pp 170), but as there 
are no illustrations of the changes recorded, it is not possible to compare what Rogers and 
Waldron recorded as enthesopathy with the present study. Of the skeletal material 
examined by Dutour (1986), 22% had one or more enthesopathies, but again the definition 
of enthesopathies was vague and the sample examined was small. No other studies of 
enthesopathies in archaeological material presented their results in terms of the percentage 
of individuals affected, instead results are generally given in terms of entheses affected (al- 
Oumaoui et al., 2004, Crubezy et al., 2002, Steen and Lane, 1998), or as scores of severity 
at each enthesis (Peterson, 1998, Peterson, 2000) or as summed scored over several 
entheses (Weiss, 2003, Weiss, 2004). 
Comparisons with clinical studies are also problematic. Enthesopathies of the upper limb 
accounted for 31 % of work-related illnesses reported in the US between the I" October 
1993 and 30th September 1994 (Feuerstein et al., 1998), and although this percentage is 
similar to the percentage of individuals with upper limb enthesopathies at Castledyke, and 
at Wells Cathedral (Rogers and Waldron, 1989), it is not realistic to draw comparisons 
between these two samples and the results of the US study. The US study, by its nature 
recorded symptomatic cases of enthesopathy (Feuerstein et al., 1998), and as there is no 
way of knowing which (if any) of the enthesopathies recorded in archaeological material 
were symptomatic, it is not possible to directly compare these prevalences. It may be the 
case that it is only reasonable to compare the results from the four skeletal samples 
examined in the present study with each other, as this is the only way to exclude variations 
resulting from differences in recording methods. 
i) Side 
As with osteoarthritis, in the upper limb the percentage of enthesopathies was, on the 
whole, higher on the right side than on the left, but in the lower limb there was more 
variation, with enthesopathies tending to be more frequent on the right side and possible 
enthesopathies being more frequent on the left. These results suggest that, in the upper 
limb, the percentage of entheses with enthesopathies was most influenced by handedness 
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(Wlczak, 1998), and greater involvement of the right side of the upper limb has been noted 
in other archaeological samples (al-Oumaoui et al., 2004, Eshed et al., 2004, Hawkey and 
Merbs, 1995, Peterson, 1998). 
There are few studies of laterality of enthesopathies in the lower limb but where side 
differences have been examined in the lower limb, much lower levels of asymmetry have 
been identified than are seen in the upper limbs (al-Oumaoui et al., 2004), a finding which 
corresponds with the needs of the lower limbs to be more symmetrical for the purposes of 
locomotion (Ruff, 2000b). This does not, however, explain the levels of asymmetries seen 
in the percentages of entheses affected by possible enthesopathies in the lower limbs in the 
present study. As Weiss has demonstrated (2004), larger limbs have more severe 
enthesopathies, and in this study, on average the left femurs were larger than the right (see 
below). This would suggest that the percentage of femoral entheses with enthesopathies 
should be higher on the left side, but this was not the case, although the percentage of 
possible enthesopathies was higher on the left side at Castledyke and Norton Mill Lane, 
and similar at Norton Bishopsmill. These findings indicate that while less prolific changes 
to the entheses may have been associated with limb (and hence body) size, the more 
prolific changes may have a different aetiology. This suggests that, in studies where the 
aim is to identify differences related to physical activity, a rigorous definition of 
enthesopathies should be employed, and it may be appropriate to attempt to score these 
lesions for "severity" of the change. Although the right-dominance of involvement in the 
lower limb was somewhat unexpected, the similarity in asymmetry between the four sites 
suggests that this may be due to a factor that is influential at all four sites, and may be a 
"normal' pattern. 
5.3.3: Prevalence of Schmorl's Nodes 
Schmorl's nodes were also common at all four sites, with the highest proportion of 
individuals being affected at Castledyke (86%) and the lowest at Norton Bishopsmill 
(67%). Although these prevalences are much higher than those reported by Schmorl and 
Junghanns (1971) and Pfirrman and Resnick (2001), they are similar to the prevalences of 
back pain seen in modern populations, where between 60-80% of individuals are affected 
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at some point in their lives (Fairbank, 2002). In a study of the skeletal remains of prisoners 
of war from 18`h century Quebec, Weiss found that 73% of the individuals examined had 
Schmorl's nodes (Weiss, 2005), a prevalence rate that is much closer to those seen in the 
present study. Although the higher frequencies of Schmorl's nodes in the four 
archaeological samples in the present study may be due to differences in spinal stress and 
activity levels in the past, the higher frequencies seen here may also be due to difficulties of 
identifying Schmorl's nodes in living populations. Up to 66% of larger Schmorl's nodes 
may not be visible on plain radiographs (Hamanishi et al., 1994) and lesions that are less 
than 0.5cm2 may not be identified in up to 77% of cases (Malmivaara et al., 1987), so it is 
possible that the prevalence rates in modem populations are artificially low. 
In clinical studies, males have been shown to be more frequently affected than females and 
with more numerous and severe lesions (Goh et al., 2000, Schmorl and Junghanns, 1971). 
At all four sites, males generally had more Schmorl's nodes that females, but this 
difference was only significant at Norton Bishopsmill (chi squared p=0.1). The reason for 
the sexual dimorphism in the frequency and severity of Schmorl's nodes is uncertain, but it 
may be related to differences in the forces experienced by male and female vertebral 
columns. During lifting, males produce significantly greater compressive forces in their 
spines than females, and the movement for the lift comes from different locations, with 
males moving more from the trunk while females move more from the hips (Marras et at., 
2003). It may be that these, and other differences in the posture and body weight between 
the sexes lead to more Schmorl's nodes in males than in females, and that this should be 
considered a "normal" dimorphism, rather than representing any specific differences in 
activity levels, and emphasises the need to compare same-sex groups when examining 
patters of lesions in relation to differences in physical activity. 
The prevalence of individuals affected by Schmorl's nodes showed some similarities to the 
prevalence of OA and enthesopathies. Schmorl's nodes were most prevalent at Castledyke, 
where OA was also most prevalent, and the prevalence of enthesopathies was the second 
highest. The sites with the lowest percentage of individuals with Schmorl's nodes, Norton 
Bishopsmill and Norton Mill Lane also had the lowest percentages of individuals with OA 
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and enthesopathies. There was a slight but not significant increase in the prevalence of 
Schmorl's nodes with age in all four skeletal samples, but particularly at Bamburgh and 
Norton Bishopsmill. The similarities in the percentage of individuals affected with these 
three conditions may reflect the influence of age upon these conditions. While there is a 
strong association between age and the prevalence of OA and enthesopathies (Claudepierre 
and Voisin, 2005, Radin et al., 1972, Shaibani et al., 1993, Sokoloff, 1969), the association 
between age and the aetiology of Schmorl's nodes is less clear (Goh et al., 2000, Pfirrmann 
and Resnick, 2001). Therefore it is possible that the similarities between the percentage of 
individuals affected by Schmorl's nodes, and those affected by OA and enthesopathies may 
be an indication of the importance of other factors such as mechanical stress. 
i) Surface Affected 
In all four skeletal samples, the inferior surfaces of the vertebrae were significantly more 
frequently affected than the superior vertebral surfaces. Although there is anecdotal clinical 
evidence that Schmorl's nodes are most frequent on the inferior surface of the vertebra 
(Resnick and Niwayama, 1978, Saluja et al., 1986), the reason for this is not known. As 
this pattern was seen at all four sites, it seems most likely that this is the "normal" 
appearance of Schmorl's nodes, and the preference of the lesion for the inferior surface of 
the cervical and thoracic vertebrae may be due to factors associated with anatomy and 
normal stresses of bipedalism and locomotion. It is possible that experiments to identify 
any differences in the pressure of the disc upon the superior and inferior surfaces of the 
vertebrae could shed light on this issue. 
5.3.4: Asymmetry 
i) Direction of Asymmetry 
In all four skeletal samples, the measurements of the circumference of the humerus and 
femur showed the greatest degree of asymmetry, and showed the most consistency of the 
direction of asymmetry. While the direction of asymmetry could be different in the antero- 
posterior and medio-lateral diameters, the direction of the asymmetry of the circumference 
never disagreed with both the measurements of diameter. The circumference also tended to 
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give the greatest degree of asymmetry of all three measurements. Therefore the 
circumference of the paired humeri or femora may give the best indication of the direction 
and degree of asymmetry between the paired elements. 
The right humerus was larger on average than the left in all four samples, while the left 
femur was generally larger than the right. The elements of the right upper limb tend to be 
larger than the left due to the dominance of the right hand in the vast majority of humans 
(see Section 1.4.4). Although patterns of asymmetry in the lower limb are less well 
understood, and less frequently investigated than those seen in the upper limb, the left 
lower limb tends to be dominant in terms of size and mechanical strength, but any 
asymmetry is much less marked than that seen in the upper limb and does not show such 
clear trends (Larsen 1997 pp 213). At all four sites the average right -left asymmetry 
between the measurements of the femur was smaller than that seen in the upper limb, a 
finding that is common in anatomical studies (Chhibber and Singh, 1971). 
ii) Degree of Asymmetry 
Overall, the difference in average absolute asymmetry (larger side - smaller side) of the 
humerus was greater in males than in females, and was significantly different at Castledyke 
and Norton Mill Lane, indicating that males had a greater degree of asymmetry than 
females. Studies of asymmetry control intrinsically for differences in body mass (Roy et 
al., 1994, Ruff, 2000b, Ruff et al., 1994), as any influence brought about by body mass will 
impact equally upon both sides; if an individual is physically robust, that robusticity will 
affect both sides equally, and any asymmetry seen between the two sides will reflect the 
difference between the two sides rather than comparisons of raw measurements, which do 
not account for variations in robusticity or body mass. Therefore it is unlikely that the 
difference in the degree of asymmetry between males and females is due to the greater 
body and muscle mass of males and it is possible that this difference was due to other 
factors, particularly differences in limb use and mechanical stress (Mays, 1999). However, 
many archaeological studies from various different countries and time periods have 
identified similar variations in the patterns of asymmetry in the upper limb between 
females and males (Bridges, 1989, Bridges, 1991 b, Fresia et al., 1990, Larsen, 1997, 
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Larsen et al., 1995, Wada, 1998), and as it is somewhat unlikely that there was sexual 
dimorphism of activity at all these sites that required males to carry out more asymmetrical 
tasks than females, this sexual dimorphism may be "normal" rather than particularly related 
to differences in activity levels. However, by comparing with sex matched groups it may be 
possible to identify abnormal degrees of asymmetry that may be due to differences in 
physical activity. In the femur, while the degree of asymmetry tended to be greater in 
males, there was no significant difference between the sexes, and the degree of asymmetry 
was generally less marked than that seen in the humeri. This is not surprising, as 
locomotion requires the lower limbs to be more bilaterally symmetrical than the upper 
limbs (Ruff, 2000a). Therefore it is likely that asymmetry of the femora is less useful as an 
indicator of physical activity than asymmetry of the humeri. 
Some studies have suggested that asymmetry of the long bones may decrease with age 
(Ruff and Jones, 1981), but this was not the case in the present study. Although some 
variation was seen in the average directional (right-left) asymmetry and the average 
absolute asymmetry (larger side - smaller side) of the humerus between individuals from 
different age groups, this variation was not statistically significant except at Castledyke 
where the Young/Middle age group were significantly more symmetrical than the other age 
groups. The results for asymmetry and age in the femur were similar, suggesting that age 
was not a factor in the development of bilateral asymmetry in either the humeri or femora. 
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5.4: Markers of Activity-Related Stress and Status 
5.4.1 Castledyke and Norton Mill Lane 
The patterns of skeletal changes showed some interesting variations between the artefact 
groups. At Castledyke and Mill Lane the most dramatic differences were seen in the Group 
3 males, those buried with weapons, and in the individuals from Group 4. 
i) Group 3- the weapon burials 
At Castledyke the Group 3 males had a significantly higher percentage of right elbow and 
wrist joints affected by osteoarthritis than all other males (chi squared; right elbow p= 0.01, 
right wrist p= 0.01), and were the only group to have any individuals with OA in the right 
elbow. In this group the percentage of left humeral flexor and extensor entheses with 
enthesopathies was significantly higher than all other males (chi squared p=0.04), but the 
entheses of the clavicle were not affected in any of the Group 3 males from Castledyke. In 
the lower limb, the percentage of joints and individuals affected by OA was higher in 
Group 3, than in all other males, particularly in the knee joints, although not significantly 
so. The prevalence of enthesopathies was also slightly higher in the left lower limb in 
Group 3, but on the right side all other males were more frequently affected. In comparison 
to all other males, the Group 3 males had on average more symmetrical humeri, and 
slightly more asymmetrical femora, and a higher average number of Schmorl's nodes in the 
vertebral column. 
At Mill Lane Group 3 also had higher frequencies of osteoarthritis, and were the only 
males to show changes to upper limb joints other than the shoulder. As was seen at 
Castledyke the wrists and elbows were particularly affected, but at Mill Lane there was less 
asymmetry of involvement of the upper limb joints than was seen at Castledyke. However, 
the pattern of enthesopathies was rather different to that seen at Castledyke. On the right 
side of the upper limb, only the forearm flexors and extensors were more frequently 
affected in Group 3, and on the left side of the upper limb the prevalence of enthesopathies 
was lower in Group 3 than in all other males. The pattern of asymmetry in the humeri was 
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also different to that seen at Castledyke; at Mill Lane Group 3 males were significantly 
more asymmetrical than all other males (circumference, ANOVA P--0.02). Overall, Group 
3 individuals had a higher frequency of Schmorl's nodes in comparison to other males, 
particularly in the thoracic region where the difference was significant (ANOVA p=0.05). 
In the lower limb, Mill Lane Group 3 individuals also had higher frequencies of OA or 
possible OA, but in the joints of the hip, rather than the knees, as was seen at Castledyke. 
The entheses affected in the lower limb at Mill Lane were also different to those involved 
at Castledyke, in Mill Lane Group 3 the gluteus and adductor entheses were more 
frequently affected than in other males, significantly more so in the left side (chi squared 
pß. 001). On the right side of the lower limb, the quadriceps entheses were significantly 
more frequently affected in Group 3 than in all other males (pß. 001), but all other males 
had higher frequencies of changes in the femoral flexors and extensors and foot flexors and 
extensors. As was seen for the asymmetry of the humeri, the Mill Lane Group 3 males were 
significantly more asymmetrical in the circumference of the femora in comparison with all 
other males (ANOVA p=0.02). 
Although there were some similarities in the patterns of these MSM in Group 3 individuals 
at Castledyke and Mill Lane, when compared to other males in the respective skeletal 
samples, there were also differences between the expression of the MSM between these 
two groups. Table 5.4.1a summarises the similarities and differences between these groups, 
and also Group C from Bamburgh (see below). Some possible explanations for these 
similarities and differences will be discussed below. 
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Castledyke Group 3 Mill Lane Group 3 Bamburgh Group C 
Upper Limb OA More frequent More frequent More frequent 
Upper limb 
Enthesopathy More frequent Varied More frequent 
Lower Limb OA More frequent More frequent Varied 
Lower Limb 
Enthesopathy More frequent More frequent Varied 
Humeral 
Asymmetry More symmetrical Less symmetrical More symmetrical 
Femoral 
Asymmetry Less symmetrical Less symmetrical Similar 
Schmorl's 
Nodes More frequent More frequent Less frequent 
Table 5.4.1. a: Summary of the MSM in Group 3 at Castledyke and Mill Lane, and Group C at Bamburgh, in 
comparison with all other males at each site. 
ii) Group 4- the "female gendered" burials 
At both sites the frequency of functional joints affected by osteoarthritis in individuals from 
Group 4 was low. At Castledyke osteoarthritis was confined to the left side of the upper 
limb in Group 4, but the shoulder, elbow and wrist were all affected in at least one 
individual. However, the frequency of possible OA was significantly higher in the left wrist 
and elbow in Group 4, than in all other females, and significantly lower in the right elbow 
and wrist in comparison with other females. The divergence of the pattern of possible OA 
from the "normal" right dominant asymmetry is striking, and may indicate a degree of 
asymmetrical activity in this group from Castledyke. In contrast with the asymmetrical 
patterns of osteoarthritis, the enthesopathies from the upper limbs of Group 4 females at 
Castledyke were relatively symmetrical, and other than the entheses of the clavicle, Group 
4 females were more frequently affected than all other females, a pattern which was 
repeated for the entheses of the lower limbs. Despite being more frequently affected by 
enthesopathies, Group 4 females at Castledyke were more symmetrical in the 
measurements of the humeri and femora than the other females in the sample, although the 
difference was less marked in the femora. 
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In contrast with Castledyke, no individuals from Group 4 at Mill Lane were affected by OA 
or possible OA in the upper limb, and the frequency of enthesopathies was lower and more 
symmetrical than that seen in all other individuals, with the exception of the right clavicle. 
The patterns of osteoarthritis in the lower limb were rather more similar between these two 
sites, with the joints of the right side of the lower limb being more frequently affected than 
those of the left, the reverse of which was seen amongst all other females from both sites. 
Again, this variation from the "normal' pattern of asymmetry may indicate differences in 
activity. Generally, Group 4 individuals from Mill Lane had lower frequencies of 
enthesopathies and were a little more symmetrical in their involvement than other 
individuals from this site. The degree of asymmetry seen in the humeri from Group 4 was 
very similar to that seen in the other groups at Mill Lane, with the exception of Group 3, 
but the asymmetry of the femora was considerably less than that seen in other individuals. 
Both sets of Group 4 individuals had on average lower frequencies of Schmorl's nodes in 
comparison with other individuals, and in the lumber vertebrae of Group 4 from Castledyke 
this difference was significant (ANOVA p=0.02). These results suggest that there were 
differences in the patterns of physical activity undertaken by these individuals in 
comparison with other individuals from the same population. Both OA and enthesopathies 
showed variation in the pattern of asymmetry seen in other individuals and the degree of 
humeral asymmetry was small. Together with the low frequencies of Schmorl's nodes these 
results suggest that the Group 4 individuals had a less physically demanding lifestyle than 
other individuals, but may have been performing tasks that required symmetrical use of the 
upper limbs. Table 5.4. lb summarises the similarities and differences between these 
groups, and also Group D from Bamburgh and Group A from Norton Bishopsmill (see 
below). 
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Castledyke Group Mill Lane Group 4 Bamburgh 
Group Bishopsmill Group 
4 D A 
Upper Limb 
OA 
More frequent 
Left, less frequent Less frequent More frequent Less frequent 
Right 
Upper limb 
Enthesopathy More frequent Less frequent Less frequent 
Less frequent 
except clavicle 
Lower Limb 
More frequent More frequent 
OA Right, less Right, less More frequent ? Less 
frequent 
frequent left frequent left 
Lower Limb 
Enthesopathy More frequent Less frequent More frequent Less frequent 
Humeral 
Asymmetry More Symmetrical Similar Less symmetrical Less symmetrical 
Femoral 
Asymmetry More Symmetrical Less symmetrical More symmetrical Similar 
Schmorl's 
Nodes Less frequent Less frequent N/A More frequent 
Table 5.4.1. b: Summary of the MSM in Group 4 at Castledyke and Mill Lane, Group D at Bamburgh and 
Group A at Bishopsmill, in comparison with other individuals at each site. 
5.4.2: Bamburgh and Norton Bishopsmill 
Although the burial artefact groups at Bamburgh and Norton Bishopsmill were slightly 
different, it may be considered possible to compare the results from these sites, as there 
were some similarities, particularly in the age profiles of the artefact groups. In particular, 
the individuals who were buried without grave goods, Group A, should be comparable, as 
should the possibly higher status individuals in Group D, who had the most complex burial 
rites at both of the sites. However there were some striking differences in the patterns of 
MSM between these two sites. At Bamburgh, Groups C and D stood out as being 
particularly different to the other individuals, while at Bishopsmill Group A stood out as 
being different to the rest of the sample. 
i) Bamburgh Group C and D 
Group C from Bamburgh, the males buried with animal bones, had higher frequencies of 
left shoulder (significantly higher chi squared p=0.02), left elbow and right wrist joints 
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affected by OA and possible OA than other males, but the frequency of changes to the 
lower limb was similar to other males. Enthesopathies were less frequent in the entheses of 
the left upper limb in Group C males, but were significantly more frequent in the right 
humeral flexors and extensors (chi squared p=0.02) and pronator and supinator entheses 
(pß. 005) than in all other males. On both sides of the lower limb, Group C had higher 
frequencies of femoral flexor and extensor entheses and interosseous membrane entheses 
affected, but lower frequencies of left quadriceps and right foot flexors affected. On 
average, humeri from Group C males were more symmetrical than other males, a pattern 
which was very similar to that seen in the Group 3 males from Castledyke. The femoral 
asymmetry was similar to that seen in other males from Bamburgh. In contrast with the 
results for the all male groups at Mill Lane and Castledyke, Group C males at Bamburgh 
had on average fewer Schmorl's nodes than all other males. 
Individuals from Group D at Bamburgh had a higher percentage of joints from the upper 
limb with OA or possible OA than other females at the site, and this difference was 
significantly higher for the shoulder joints (chi squared p=0.02). In the lower limb too, 
Group D females were slightly more frequently affected, except for the knee joints and left 
ankle. In contrast, both sides of the upper limb were less frequently affected by 
enthesopathies in Group D, but the lower limb was more frequently affected on both sides, 
in all entheses groups except the right interosseous membrane. The humeri from Group D 
were on average more asymmetrical than all other females from Bamburgh, and the femora 
were a little less more symmetrical than other females. Group D appeared to have a very 
high frequency of Schmorl's nodes, but this was due to small sample size and should be 
discounted. 
ii) Bishopsmill Group A 
At Norton Bishopsmill the small number of individuals buried with artefacts led to some 
very small sample sizes, so to avoid this problem the largest group, Group A was compared 
with all other individuals, and this comparison produced some surprising results. In 
comparison with all other individuals, the prevalence of OA in the upper limb was much 
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lower in Group A, with the exception of the right wrist, which was significantly more 
frequently affected (chi squared p=0.000001). The prevalence of OA was significantly less 
in Group A for the left wrist (p=0.001) and the right shoulder (pß. 01). In the lower limb, 
the results did not show such a clear trend, probably as a result of the small size of the 
sample of other individuals, but in Group A the hip joints were less frequently affected 
while the knee joints were more frequently affected than in other individuals. 
Enthesopathies were less frequent on both sides of the upper limb of Group A than in all 
other individuals, with the exception of the clavicle where the changes in Group A were 
significantly greater (chi squared; left side p=0.001, right side p=0.001). Enthesopathies in 
the upper limb were also strikingly symmetrical in Group A, while the rest of the sample 
tended to show greater involvement on the right side. In the lower limb, enthesopathies 
were also less frequent in Group A, and significantly so in the left femoral flexors and 
extensors (p=0.03), the left quadriceps entheses (pß. 02) and left foot flexors (p--0.05). In 
contrast with the results for OA and enthesopathy the mean number of Schmorl's nodes 
was much higher in Group A than in all other individuals. This difference may have 
implications for the types of activity that these individuals may have been undertaking 
during life. Asymmetry of the humeri was slightly less marked in Group A individuals than 
in all others from Bishopsmill, and the asymmetry of the femora was very similar to that 
seen in Group B. However, Group D showed a significantly greater degree of femoral 
asymmetry (ANOVA p= 0.01) when compared with all other individuals. 
Aside from the results for Schmorl's nodes, the pattern of changes seen in Group A from 
Norton Bishopsmill was very similar to that seen in Group 4 from Norton Mill Lane. Part 
of this similarity may be due to genetic similarity between these two samples, if 
Bishopsmill does represent a continuation of the same population from Mill Lane. 
However, it may be due to other similarities, such as landscape and environmental factors, 
or possibly similar ranges of activities. 
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5.5: Interpretations 
Clearly there were differences in the patterns of MSM between the artefact groups from all 
four sites in this study, and it is possible that some or all of these differences in the 
skeletons are the result of differences in lifestyle and activity. There were also similarities 
between the skeletal samples. The following sections will examine the similarities and 
differences between the artefact groups, and suggest some interpretations of the patterns of 
MSM that have been identified. 
5.5.1: Genetics and normal variation 
As discussed in Section 1.4, genetic predisposition is a strong factor for the development of 
osteoarthritis and may also be a factor for enthesopathies and Schmorl's nodes. Social 
status in Early Medieval England was probably heavily influenced by family relationships; 
the evidence from the burial practices associated with children suggests that status (in death 
at least) was to some extent inherited (Dickinson, 2002, Härke, 1997, Lucy, 1998, 
Stoodley, 1999, Stoodley, 2000). Therefore it is highly likely that some of the individuals 
who were in the same status groups were related. Studies have shown that individuals from 
the same family are significantly more likely to develop symptomatic osteoarthritis than 
comparable non-related individuals (Chitnavis et al., 1997), so if certain status groups were 
composed of members of the same family, the higher levels of osteoarthritis in these groups 
could be due to that family being genetically more predisposed towards developing 
osteoarthritis. A study of the DNA from individuals of the same burial practice groups 
could be used to identify familial relationships, and indicate whether the variation in 
frequency of osteoarthritis between the groups was influenced by genetic factors. However, 
where changes that have a less genetically influence aetiology, such as Schmorl's nodes 
and asymmetry are seen to correspond with patterns of osteoarthritis or enthesopathies, it 
becomes much more realistic to interpret these patterns as being the result of physical 
activity, rather than other factors. 
One issue with trying to identify and interpret patterns of enthesopathies in archaeological 
material is the frequency of cases of involvement of the entheses. Enthesopathies as 
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observed in skeletal material appear to be a "normal" part of skeletal variation, virtually all 
individuals from all four sites had some changes at one or more entheses. Therefore, in 
order to identify differences in the level of involvement it is necessary to either divide 
changes seen at the entheses by "severity" of the changes, or to compare the number of 
entheses affected between individuals and groups. Although systems of grading 
enthesopathies can be very subjective (Jurmain, 1999), in samples where changes to the 
entheses are common, it may be useful to use grading systems to exclude the least prolific 
changes, but as the aetiology of these lesions is so uncertain (Aufderheide and Rodrigues- 
Martin, 1998, Benjamin and McGonagle, 2001, Freemont, 2002, Jurmain, 1999, Resnick 
and Niwayama, 1983), the relative "severity" of a lesion should not be interpreted as being 
the result of a greater degree of mechanical stress, without supporting evidence from other 
skeletal indicators of physical activity. 
The patterns of Schmorl's nodes may also be affected by normal human anatomy. A 
normal posture places the greatest compressive stresses upon the mid thoracic spine (Keller 
et al., 2005), and this may be one of the reasons for the highest prevalence of Schmorl's 
nodes in the thoracic region of the vertebral column. Knusel et al (1997) found that 
degenerative changes in the intervertebral joints, including Schmorl's nodes, were most 
severe in the regions of the vertebral column where the spine was the most curved, and 
furthest away from gravity. When the normal curvature of the spine is altered by injury, 
changes in posture or excessive loading, the patterns of stress change (Keller et al., 2005), 
and these factors may also have an impact upon the formation of Schmorl's nodes. In other 
archaeological studies, differences in the pattern of Schmorl's nodes have been associated 
with heavy lifting and carrying of loads (Lai and Lovell, 1992, Lovell and Dublenko, 
1999), activities that also involve bending, and increase the stresses on the spine. In the 
four Early Medieval samples examined in the present study, the individuals are likely to 
have been exposed to many tasks that required bending and lifting. As agriculture was 
almost certainly the core of the economy at all four sites it is highly probably that some of 
the individuals from these sites were involved in tasks such as ploughing, sowing and 
reaping crops (Fowler, 2002), all of which require sustained periods of bending and 
alterations to the normal posture. Schmorl's nodes were least frequent in the Group 4 
individuals from Castledyke and Mill Lane, and as these are likely to represent the one of 
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the highest social groups at the sites, it may be possible to argue that these were the 
individuals least likely to be involved in ploughing and other heavy agricultural activities. 
Although it is not possible to conclude that the apparently lower status individuals with 
higher levels of Schmorl's nodes were definitely involved in these activities, it is more 
likely that the individuals buried with fewer grave goods were more involved in these 
agricultural activities than the apparently higher status individuals. 
5.5.2: The weapon burials 
To date, weapon burials are the only type of Early Medieval burials that have been 
examined in relation to levels of physical activity (Harke, 1990, Harke, 1992a, Harke, 
1992b). Some of the flaws in Härke's arguments against the possibility that individuals 
buried with weapons were capable of using them in life have already been discussed in 
Chapter 2, and the results of the present study go a great deal further towards 
demonstrating not only that males buried with weapons were physically capable of using 
them, but that they may have been using them on a regular basis. The differences between 
the patterns of MSM from individuals with weapons and those without are striking, and 
may suggest both similarities in the level of physical activity undertaken by these 
individuals, and differences in the type of activity. 
While there are similarities in patterns of MSM from Group 3 burials at Castledyke and 
Mill Lane, the differences that are seen in these results are potentially revealing, 
particularly the differences in the degree of humeral asymmetry. At both sites the weapon 
set was similar, with the only two major differences, these being the presence of two 
burials at Castledyke who had a seax instead of a spear, while all the weapon burials at 
Norton had spears, and the fact that there was little evidence for the presence of shields at 
Castledyke. The shields from Norton Mill Lane were small, buckler type shields, probably 
covered with leather, and were probably also light and easily manoeuvrable in a fight 
(Sherlock and Welch, 1992). The spearheads were also on the whole quite small and hence 
more likely to have been single-handed weapons, with the other hand occupied by the 
shield. However, as the only remains of the shield that survive at Norton Mill Lane are the 
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metal boss and occasionally metal handles (Sherlock and Welch, 1992), it is possible that 
shields were present in the Castledyke burials, but that they were entirely wooden and 
hence left no archaeological remains. Carrying a shield, probably in the left hand 
(Stephenson, 2002), means that the spear must be used as a single-handed weapon or 
thrown, but if both hands are free it can be used as a two-handed thrusting weapon, with 
greater force, particularly on the trailing arm (Schmitt et al., 2003), which is likely to be the 
left in a right handed individual. If these men actually used the weapons that they were 
buried with, whether for actual fighting, or on the basis of the scarcity of weapon injuries 
seen at both sites, for training or display, it is possible that these differences in burial 
assemblage represented differences in the patterns of use of their weapons, leading to 
differences in the risk of developing MSM. 
At Norton Mill Lane, where several of the weapon burials included shields, the degree of 
humeral asymmetry was much greater than that seen at Castledyke, suggesting that at Mill 
Lane the loading of the humerus in this group was very asymmetrical and placed more 
stress on the right side. In contrast, as the degree of humeral asymmetry was much less 
marked at Castledyke in comparison with other males in the sample and with Group 3 from 
Mill Lane. This suggests either that the upper limbs of the individuals from Castledyke 
were exposed to less asymmetrical loading than their counterparts at Norton Mill Lane, or 
more symmetrical forces. The involvement of the entheses of the upper limb also reflects 
this pattern - at Mill Lane the right side was more frequently affected, but at Castledyke the 
pattern was more symmetrical. In both of these groups the joints of the upper limb were 
more frequently affected than those of other males, particularly on the right side. Both 
groups had relatively high frequencies of Schmorl's nodes, which also suggests regular 
physical exertion. Taken separately, it might be possible to argue that all these changes can 
be explained by factors other than activity, but put together with the evidence from the 
artefacts at these two sites they provide the basis for a compelling argument that these 
individuals were involved in specific physical activities, most likely involving their 
weapons. The difference between the two groups could be explained by differences in 
fighting style, necessitated by their different weapon sets. Using a two-handed spear might 
have caused the more symmetrical patterns seen at Castledyke, as this is a technique which 
places high levels of stress on both sides of the upper limb (Schmitt et al., 2003), while the 
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pairing of spear and small buckler shield at Mill Lane may be responsible for the greater 
degree of asymmetry in these individuals. 
If possession of a seax or spear and shield was as indicative of the rank and social standing 
of the individual as the documentary sources suggest (Brooks, 2000), and important enough 
to his social identity to be buried with him, it is likely that these items were also a part of 
his daily life, even if he was not going off to war regularly (or at all as the scarcity of 
weapon injuries may suggest). Training or hunting with these weapons may have been 
sufficient demonstration of his ability to perform the role of "warrior" even if he was not 
involved in much actual fighting, as Härke's review of weapon injuries suggests (Härke, 
1990, Härke, 1992b). Evidence from literary and documentary sources suggests that boys 
of noble birth began training with wooden weapons from as young as seven, and may have 
been involved in hunting and raiding from around 14 years (Davidson, 1989). Hunting was 
an activity reserved for the higher status individuals in Early Medieval society, but wild 
game probably provided a substantial proportion of the protein in the diet of all levels of 
society (Fowler, 2002), and is an activity that appeals to many small boys up to the present 
day. As bone is most responsive to loading during growth (Pearson and Lieberman, 2004), 
and higher levels of activity during development lead to greater bone size and density in 
adulthood (Bass et al., 1998, Khan et al., 1998, Ruff et al., 1994), the high frequencies of 
enthesopathies and greater degree of asymmetry seen amongst the weapon burials may 
suggest high levels of physical activity undertaken at a young age, a concept which could 
be explored by examining the skeletal material from children buried with weapons in 
comparison to those without. While this activity may not have been actual warfare, the 
social display of weapon training and hunting may have served a similar purpose of 
demonstrating strength and bravery. Analysis of the patterns of MSM from other Early 
Medieval weapon burials may clarify whether these differences are representative of 
variations in weapon use, or simply anomalies in the patterns of changes at these particular 
sites. 
The comparative study carried out by Rhodes and Knüsel (2005) on the paired humeri from 
blade-injured males from the medieval sites of Towton and Fishergate suggested that the 
variation seen in the diaphyseal shape and robusticity of the bones from the blade-injured 
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males, when compared with uninjured males from Fishergate was the result of these 
individuals habitually training with weapons. Although this sample is much later in date, 
there are no samples of Early Medieval skeletons that are known to have been involved in 
warfare with which to compare the findings of the present study, and as the human body 
provides a universal element to all studies of physical activity, it is possible that there may 
be some similarities between the patterns of change in Early and Later medieval individuals 
who may have trained to fight with weapons. Rhodes and Knüsel suggested that the 
differences seen between the humeri from the two blade-injured samples was due to the 
males from Towton using weapons that required the use of both hands, while the Fishergate 
males trained with single-handed weapons (Rhodes and Knüsel, 2005). Rhodes and Knusel 
concluded that the two handed weapon most likely to be used by the Towton men was the 
longbow, while the Fishergate males were more likely to have been fighting with swords or 
spears, held in the right hand. 
In two studies that examined relationships between status as indicated by grave goods, 
possible indicators of health such as dental enamel hypoplasia, cribra orbitalia and adult 
stature in combination with potential markers of activity related stress such as Schmorl's 
nodes, enthesopathies and trauma in a sample from Iron Age Italy, variations were seen in 
the pattern of enthesopathies between status groups (Robb, 1998, Robb et al., 2001). The 
males buried with weapons and strigils, part of the equipment of athletes, did not differ 
significantly from the rest of the sample in terms of the severity of enthesopathies, but 
males who were buried in tiled tombs with grave goods did have more robust 
enthesopathies than males who were buried in pits without grave goods (Robb, 1998). 
Robb et al (2001) also found an inverse relationship between the prevalence of Schmorl's 
nodes and social status, with lower status males having higher incidences of Schmorl's 
nodes than males buried with weapons. While there are some similarities between the 
findings of the present study and those of Robb et al, the weapon burials from Norton Mill 
Lane and Castledyke had higher prevalences of Schmorl's nodes than the apparently lower 
status individuals. This may suggest that individuals from the Early Medieval period who 
were buried with weapons were exposed to higher levels of physical stress than individuals 
buried with weapons in the Italian Iron Age, or that the weapons buried in the Iron Age 
Italian graves were more symbolic of status than those at Castledyke and Mill Lane. 
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Although Robb resisted the temptation to try to correlate these differences with specific 
activity patterns, it was suggested that the elite males may have been undertaking more 
specific activities such as athletics than the lower classes who may have been artisans and 
labourers undertaking more generalised tasks (ibid pp 375; and Robb et al 2001, pp 220). 
As this study identified variations in enthesopathies that may have been associated with 
differences in activity resulting from social differences, it may be possible to interpret some 
of the patterns seen in the present study in terms of social differences in activity levels. 
If the distinctive patterns of changes seen at Castledyke and Norton Mill Lane are the result 
of training with weapons from a young age, might it be possible to identify these patterns 
of changes in males who were not buried with weapons? As has been discussed in Chapter 
2, the changes in social structure and burial practices from the 7`h century AD appear to 
have greatly affected the use of weapons as social articles. Rather than being buried with 
their owners, weapons may have been passed to the heir or given to the king or church as 
heriot, or to gain or reaffirm social position (Brooks, 2000, Chadwick, 1924, Lillios, 1999, 
Stenton, 1971). Therefore it is possible that some of the individuals buried without 
weaponry in later cemeteries held the same social role as the weapon burials from sites like 
Castledyke and Mill Lane, but are effectively "invisible" in death. It is possible that Group 
C from Bamburgh are one of these groups; the burial practices distinguish them from other 
males in the cemetery, and the patterns of skeletal change are similar to those seen in the 
Group 3 weapon burials, particularly at Castledyke. Although it may be too far to stretch 
the argument that these individuals from Bamburgh are also "warriors", the possibility is 
interesting, especially considering that these individuals were almost certainly associated 
with the royal fortress at Bamburgh, and may have been retainers or ceorls to the kings. It 
would be very interesting to examine a larger sample of weapon burials from around the 
country to see if these patterns of skeletal change are also present. 
5.5.3: Other Artefact Groups 
Although the burial assemblages from the other artefact groups do not provide such 
appealing suggestions of the types of activity undertaken by the individuals as those seen in 
the weapon burials, the patterns of MSM may still represent differences in activity levels 
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between status groups. Again, it is Castledyke and Mill Lane that provide the most 
compelling evidence for differences in activity between Group 4 individuals and the other 
artefact Groups. 
Group 4 individuals from Castledyke and Mill Lane, and to some extent the Group A 
individuals from Bishopsmill appear to have been more symmetrical than individuals from 
other artefact groups, and to have had different patterns of osteoarthritis and 
enthesopathies, which particularly suggest differences in the patterns of use of the upper 
limb. A study of skeletal material from the Mesolithic period in Western Europe identified 
difference in the patterns of asymmetry between "high status" and "low status" individuals 
(Constandse-Westermann and Newell, 1989). Higher status females were found to have a 
lower degree of right dominance in the upper limb than low status females, a pattern that 
was interpreted as reflecting heavier work patterns amongst the lower status females. 
Conversely, high status males were more right dominant than low status males, and this 
pattern was interpreted as an indication that the acquisition of male status was based upon 
carrying out more demanding and more asymmetrical activities than those undertaken by 
lower status males (Constandse-Westermann and Newell, 1989). The patterns of 
asymmetry of the upper limb at Castledyke and Norton Mill Lane had some similarities 
with the results of the Mesolithic study; high status females were on average left dominant 
while lower status females were more asymmetrical and more right dominant. It may be the 
case that the higher status females just happened to include more left handed individuals 
than the lower status groups, but it is more appealing, and rather more realistic to seek an 
explanation from behavioural differences. The results from Group A at Bishopsmill are 
potentially anomalous in the light of the study discussed above. The burial practices 
associated with these individuals would suggest that they were lower in status in 
comparison with the individuals buried with artefacts or in coffins. The fact that Schmorl's 
nodes were more frequent in Group A than in other individuals from Bishopsmill, and less 
frequent in the Group 4 individuals suggests that Group A individuals may have been 
exposed to different, probably greater, levels of physical stress than those individuals in the 
apparently high status groups. 
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If the patterns of changes seen in the Group 4 individuals are due to differences in physical 
activity, which resulted in them being more symmetrical than their contemporaries, what 
might those activities have been? Weaving is often suggested as an activity that could lead 
to more symmetrical patterns of MSM, as it requires both hands to be equally active 
(Groves, 2001, Kennedy, 1989, Lawrence, 1961), although it has proven to be difficult to 
identify skeletally (Molleson and Cox, 1993). Weaving tools are sometimes found with 
high status female burials in the Early Medieval period (Lucy, 1998, Stoodley, 1999) and at 
settlement sites (Powesland, 1997), and weaving is considered to have been a significant 
industry, both locally and internationally during Early Medieval period (Powesland, 1997). 
The archaeological evidence suggests the use of warp weighted looms, which were 
probably used standing up, with the weaver constantly moving around the loom, using both 
hands to pass the weft or shuttle through the warp threads (Owen-Crocker, 1986). Weaving 
is assumed to be a female occupation in the Early Medieval period, primarily due to the 
presence of loom weights and other weaving apparatus in female graves, but the literary 
evidence also refers to some female slaves being "a woman-weaver and a seamstress" 
(Owen-Crocker, 1986, pp 183). If higher status females were primarily involved in 
weaving rather than other activities, this might explain the lower levels of asymmetry in the 
female upper limb in the higher status groups from Norton Mill Lane, as weaving with a 
handloom involves both sides of the upper limb, but primarily the hands (Mays, 2001, 
Munson Chapman, 1997). Of course, there are many other activities that require the use of 
both hands, including a wide range of agricultural tasks and crafts such as pottery 
production, and these cannot be excluded as potential activities these individuals may have 
undertaken. Examination of the patterns of asymmetry and enthesopathy in the hands might 
produce more evidence to support this theory. Overall, the degree of asymmetry in the 
humerus was high in the lower status groups, particularly at Castledyke and Bamburgh, 
suggesting that burial with fewer and less elaborate grave goods was associated with higher 
levels of asymmetrical stress in the upper limb, a pattern that is reflected in the frequencies 
of the other skeletal changes discussed above. 
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5.6: Social Status and Activity 
The associations between markers of activity related stress and social status seem to be the 
strongest at the sites with the earliest date ranges. At Castledyke and Norton Mill Lane, 
there were correlations between all four skeletal changes in the individuals from Group 3, 
and to some extent the Group 4 individuals and Group D from Bamburgh. However, there 
was more variation in the MSM at the somewhat later sites of Bamburgh and Bishopsmill, 
and less agreement between the patterns of the four skeletal changes examined. 
There are several possible explanations for these differences in the correlations between 
markers and physical activity and social status between the earlier and later sites. The 
differences in burial practice at Bamburgh and Bishopsmill, in comparison with the slightly 
earlier sites of Castledyke and Mill Lane may be indicative of a shift in the importance of 
social status over time, with social identities and roles becoming less well defined, and the 
social identity of the individual becoming less closely associated with lifestyle. Perhaps the 
number of ranks within society in the later phase was reduced, and hence the activity 
patterns of the social groups may have become more homogenous. The documentary 
sources that survive from the later phase of the Early Medieval period do not suggest a less 
stratified society; if anything the evidence suggests greater stratification, and the 
development of a more rigid social system (Dickinson, 2002, Stoodley, 1999, Wareham, 
2001). However, the shift in the social structure from the 7th century, may have led to a 
reduction in the potential for social mobility, and less social variation at a local level, as the 
need to produce agricultural surplus intensified (Arnold, 1997). Competition for power 
between the highest ranking individuals, the aristocrats and landed nobility, may have led 
to aggregation of small farming communities under a single leader (Scull, 1993), and hence 
to less social variation on a local level. 
It may also be the case that burial practices and grave goods were less representative of 
social status in the later sites, and factors such as the choice of burial location (Hadley, 
2002), the distribution of the individual's personal possessions amongst the kin or Church 
(Wareham, 2001), or the manner in which the burial was carried out (Thompson, 2002) 
were more indicative of the individual's status in society. Unfortunately, these factors are 
much less archeologically visible than the inclusion of grave goods with the burial, so it 
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may not be possible to accurately differentiate differences in social groupings within later 
cemeteries, although comparisons between different types of cemetery, i. e. churchyard 
burials as opposed to barrow cemeteries or burials that were not near a church may reveal 
differences in social status (Hadley, 2002). 
If the less well defined associations between burial practice and the prevalence of MSM at 
the later sites are indicative of problems of identifying social groups in the later cemeteries, 
the stronger associations between artefact groups and MSM at the earlier sites may indicate 
that the burial assemblages at these sites are more representative of social identity. The 
groups that had the most well defined burial assemblages, Group 3- the weapon burials and 
the higher status, more "female" assemblages (Lucy, 1998, Stoodley, 1999), Group 4, stood 
out as having particularly different patterns of MSM. The two "lower" status groups, those 
with the fewest and least elaborate grave goods (Alcock, 1981, Hiirke, 1997), were more 
similar to each other, suggesting that either the activity patterns of these groups were more 
similar, or that the expression of subtle differences in status through burial practice was less 
important, or perhaps more importantly, less accessible to these individuals. 
The specific answers to the question of what the people from these four Early Medieval 
burial sites were actually doing will remain unanswered, but the list of activities that they 
might have undertaken is long and varied. Burials may provide potential evidence for the 
activities of individuals buried with weapons, tools and other manufacturing equipment, but 
the main sources for the physical activates that the individuals in this study might have 
undertake are the documentary and archaeological evidence, which has been discussed in 
Section 2.1.5. Considering the nature of the sites in question, the majority of the activities 
undertaken by the individuals examined for this study are likely to have been agricultural, 
such as clearing the land, ploughing, weeding and caring for livestock. Many of these 
activities were seasonal and therefore it is probable that most people were involved in a 
range of activities. This may explain the apparent lack of variation in MSM between the 
lower status groups in comparison to the individuals buried with weapons and jewellery; 
perhaps these higher status individuals had the luxury of being able to specialise in 
particular activities while the lower status groups had to turn their hands to may different 
tasks. 
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Once soil is tilled, seeds sown and plants tended to maturity, the crop must be harvested, 
and while ploughing may have been primarily carried out by men due to the physically 
demanding nature of the work (Fowler, 2002), it is likely that the whole community was 
involved in the harvest (Lacey and Danziger, 1999). Harvesting crops can involve a range 
of physical activities; use of two-handed tools like scythes, rakes and flails and single- 
handed sickles and knives, bending and heavy lifting, walking and carrying loads over 
rough ground (Fowler, 2002). The possibilities for injury and skeletal changes amongst 
individuals involved in these activities must have been high. Other archaeological studies 
have interpreted patterns of MSM as indicating involvement in cereal processing (Bridges, 
1989, Eshed et al., 2004, Molleson, 1989, Munson Chapman, 1997), usually where females 
have been seen to have more symmetrical upper limbs, or symmetrical patterns of skeletal 
change. The low levels of asymmetry in the upper limb seen in females in some of the 
status groups may be due to the use of both arms to grind corn, but there is no reason to 
suggest that grinding was more responsible than any of the other bimanual tasks that Early 
Medieval women (and men) may have undertaken. Although skeletal changes may suggest 
variations in activity levels, they cannot be taken as direct evidence that an individual or 
group was involved in one particular activity. However, the variations seen in the patterns 
of changes between the individuals in the different status groups in this study suggest that 
there is a relationship between the social status of an individual as displayed through burial 
practice and the level and type of physical activity undertaken in life. 
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6: Conclusions and Further Work 
The main aim of this study was to try to identify patterns of skeletal change that may have 
been the result of socially defined differences in activity levels and to interpret these 
patterns within the social and cultural context of Early Medieval North East England; to 
undertake "archaeological epidemiology", rather than the less scientific technique of 
constructing "osteobiographies" of individuals, identifying specific activities that the 
individual may have undertaken during life. Although "osteobiographies" are interesting 
and potentially valuable in a forensic context, where knowledge of the occupational 
activities of the individual may be valuable in obtaining an identification (Steele, 2000), it 
is very rarely possible to identify the specific activities undertaken by individuals from 
archaeological skeletal samples. The nature of archaeological skeletal material often means 
that information regarding the lifeways of the population, and even the types of activities 
that they might have undertaken may not be available, and in these cases reconstruction of 
specific activities from the patterns of skeletal changes should not be attempted. This 
however is not the case for the Early Medieval period in Britain; there is evidence from 
both archaeological and documentary sources for a wide range of physical activities, and 
also evidence for a variety of social identities. This work has attempted to use the skeletal 
and archaeological data in combination in order to identify correspondences between social 
identity, as expressed through burial practice, and lifestyle and activity as can be inferred 
from changes in the skeleton. 
Despite the potential problems associated with the identification of physical activity from 
skeletal material, the results of this study suggest that it is possible to identify differences in 
activity patterns, as indicated by skeletal markers of activity related stress, between status 
groups in Early Medieval skeletal samples from the north of England. In particular, males 
buried with weapons presented a suite of skeletal changes that were significantly different 
to those seen in other males from the same skeletal sample. While standing out as being 
clearly different in their patterns of MSM from other males, variation was also identified in 
the patterns of changes within this burial group between the two sites of Castledyke and 
Norton Mill Lane, which may be due to differences in the types of weapons included with 
the burials. This fording suggests that weapon burial in the Early Medieval period in 
England may be representative both of the social identity of the individual, as a "warrior", 
but also representative of an actual physical role. 
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6.1: The Physical Dimension of Warrior Status in Early Medieval 
Society 
Males buried with weapons at Castledyke South and Norton Mill Lane formed a distinct 
group that was distinguishable from other males not only by burial practice but also by the 
following skeletal changes: 
9 More frequently affected by osteoarthritis in the upper limb, particularly at the wrist 
and elbow, and more frequently affected by osteoarthritis in the lower limb 
9 More frequently affected by enthesopathies in both the upper and lower limbs 
" More frequently affected by Schmorl's nodes in the vertebral column 
9 Paired femora were less symmetrical than other males, and at Mill Lane paired 
humeri were also less symmetrical, but at Castledyke the humeri were more 
symmetrical - this may be due to differences in the weapon assemblage 
These findings suggest that these males led a more physically demanding life than other 
males at these two sites, the higher levels of osteoarthritis and enthesopathies suggesting 
that they were regularly exposed to physical stresses. However, the lack of trauma in these 
individuals indicates that they did not regularly take part in fighting, but may instead have 
used their weapons for training and social display. The differences seen in the degree of 
humeral asymmetry between the two sites may be the result of using different weapon sets 
-a spear and shield versus a spear alone. If this is the case, the findings of this study 
suggest that a single spear does not represent an "incomplete" weapon set as suggested by 
Harke (1990), but may simply represent differences in fighting style. 
6.2: The Physical Dimension of the Wealthy Woman in Early Medieval 
Society 
The patterns of changes seen in "female gendered" burials at Castledyke South and Norton 
Mill Lane were also distinctive, and different to those seen in other females from the same 
sample, but showed more variation between the two sites than was seen in the weapon 
burials. At both sites these `wealthy women" were less frequently affected by Schmorl's 
nodes than other females, and were more frequently affected by osteoarthritis in the right 
side of the lower limb than other females. However, there were also differences in the 
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patterns of skeletal changes, with Group 4 females at Castledyke showing more 
symmetrical changes and more frequent enthesopathies in the upper limb while at Mill 
Lane this group was less frequently affected by enthesopathies than other females. 
These patterns of MSM suggest that individuals buried with jewellery and associated items, 
the `wealthy women", may have been exposed to lower levels of physical activity than 
other females, and particularly at Castledyke, may have been involved in activities that 
required more symmetrical use of the upper limbs. While the lack of settlement evidence 
for these sites prevents the identification of any specific tasks that these women may have 
been undertaking, it is likely that they undertook activities such as weaving and other 
craftwork. It is also possible that the lower levels of asymmetry seen in these individuals 
was simply due to lower levels of physical stress in comparison to women of lower social 
status. 
6.3: Physical Dimensions of Society at Bamburgh and Bishopsmill 
At Bamburgh and Norton Bishopsmill the physical differences between the burial artefact 
groups were, on the whole, less distinctive than those seen at Castledyke and Mill Lane. 
However, some of the artefact groups did stand out as being physically different from the 
rest of the population. Group C at Bamburgh showed several similarities to the weapon 
burials; this group was entirely male and had higher frequencies of osteoarthritis and 
enthesopathies in the upper limb, and the paired humeri were more symmetrical than the 
other males. These findings suggest that Bamburgh Group C may have been exposed to 
similar levels of physical stress to the individuals buried with weapons, but as no weapons 
were included in the burials at Bamburgh it is not possible to be certain that these 
individuals held the same "warrior" status as those at Castledyke and Norton Mill Lane. 
At Norton Bishopsmill the results for Group A individuals, those without grave goods 
showed striking similarities with the physical dimensions of Group 4 from Mill Lane, 
suggesting that these individuals did not lead as physically demanding life as those that 
were buried with more artefacts. This was surprising as at the other sites the individuals 
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without grave goods tended to show high levels of skeletal changes. This was not the case 
at Bishopsmill, and these results suggest that the absence of grave goods does not 
necessarily indicate low status. It would be very interesting to examine individuals from 
other unfurnished burials of similar date to see if this pattern is repeated elsewhere. 
6.4: Diachronic Changes in Social Organisation in Early Medieval North 
East England 
It was also the aim of this study to attempt to identify differences in social status within and 
between four skeletal samples from the North East of England. The results show that, 
although it was relatively easy to identify groups with differing burial practices that may 
relate to differences in social status in the two sites dating from the 5th to 7th centuries AD, 
the burial practices at the sites spanning later date ranges may have been less socially 
meaningful, or less socially transparent. The burial practices at the Bowl Hole cemetery in 
Bamburgh may represent a transitional stage between the burial practices seen at 
Castledyke and Mill Lane, where burial artefacts reflect to some extent the biological sex 
of the individual, and hence aspects of their social persona, and practices at Early Christian 
cemeteries such as Norton Bishopsmill where there was no strong association between 
burial practice and sex. 
It has been argued that the reduction in the use of grave goods in later Anglo-Saxon burials 
is representative of a shift towards a more egalitarian and less stratified society (Carver 
1989), with an increased sense of national or regional identity (Geake 1992) but I believe 
that this explanation is too simplistic. Even if the changes in society resulting from the 
formation and strengthening of kingdoms were responsible for some shifts in social 
structure at the regional level, such as greater centralisation of power and resources, on a 
local level it would still have been necessary for individuals and families to demonstrate 
their position and role in the community. Burial practice appears to have provided a 
traditional outlet for this social display, but over time other means of social display became 
available, such as association with the church, leading to a reduction in the visibility of 
status in burial practice. Particularly wealthy individuals may have demonstrated their 
status by choosing to be buried in or in the churchyard of the nearest major church (Hadley 
2002), rather than the traditionally used local cemetery. 
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The similarities between Group C at Bamburgh and the weapon burials from Castledyke 
and Norton Mill Lane provide a tantalising suggestion of what may have happened to the 
"warriors" in the later Anglo-Saxon period. These individuals may have continued to fulfil 
the warrior role in society, but were no longer buried with their weapons. Perhaps the 
weapons were now too valuable to the family to be lost to burial and instead became 
heirlooms. If this was the case for warrior males, there is no reason why it may not have 
also been the case for the assemblages of jewellery that served to distinguish the wealthy 
women. Alternatively, as Hadley suggests (2002), the higher status individuals may have 
been buried in churchyards, and then may be identifiable by their burial location within the 
higher status areas inside and around churches. An examination of the patterns of 
musculoskeletal stress markers in individuals buried in "high status" church contexts may 
help to answer the question of what happened to the higher status individuals in the later 
phase of the Early Medieval period, once these individuals are no longer identifiable by 
grave goods. 
It is important to recognise that the inclusion of grave goods was not the only means of 
distinguishing one burial and hence one individual from another; later unfurnished burials 
show variation in the size, shape and depth of the grave, the inclusion of stones within 
burials, the deposition of the body within the grave and the location of the burial within the 
cemetery. All of these variations represent decisions made by the people carrying out the 
burial, decisions which were probably strongly associated with the social status of the 
deceased. If these subtle differences between unfurnished burials in Early Medieval 
cemeteries are influenced by the social persona of the individual, further study may well 
reveal associations between age, sex and other skeletal variations, which could shed further 
light upon Early Medieval social structures. 
6.5: Markers of Activity Related Stress 
A further aim of this work was to examine some of the conditions and changes that are 
most widely used as markers of activity-related stress in archaeological populations, and to 
evaluate the usefulness of these changes. Both osteoarthritis and enthesopathies have been 
shown to be associated with increasing age, but this does not mean that these conditions 
should be abandoned as potential indicators of physical activity. Where these changes are 
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seen at high frequencies in younger individuals it is more likely that they are the result of 
physical stress and therefore by examining patterns of several conditions it may be possible 
to identify changes that are the result of activity rather than other factors. The prevalence of 
Schmorl's nodes and the degree and direction of asymmetries are independent of age and 
hence may be more useful indicators of relative levels of physical stress than osteoarthritis 
and enthesopathies, and can also serve as controls to assess the likelihood that changes are 
due to age. Consequently examining the value of examining multiple indicators of physical 
stress is demonstrated; a combination of skeletal changes may provide a more realistic 
picture of activity related stress throughout the skeleton. The use of a multiple indicator 
approach may identify complimentary patterns of changes in the skeleton, as different 
regions of the body can be examined, thus creating a more complete picture. 
Further Work 
There is the potential for a great deal more work in this area; few other studies have 
attempted to explore patterns of physical activity in the Early Medieval period, despite the 
existence of many well-excavated and well-preserved skeletal collections. Application of 
these techniques to other sites from other regions of the country could provide a useful 
comparison with this study, particularly to explore whether the patterns of changes seen 
amongst the weapon burials have parallels at other sites. It would also be useful to combine 
a study of the MSM in weapon burials with an assessment for trauma, and also to examine 
the individuals from Early Medieval cemeteries who have suffered from traumatic injuries 
but were not buried with weapons. If patterns of skeletal change similar to those seen in the 
weapon burials from Castledyke and Norton can be identified in individuals who were not 
buried with weapons, but who did have weapon injuries, this may help to shed further light 
upon the meaning of the weapon burial rite in Early Medieval England. 
As many of the theories of migration and ethnic differences in the Early Medieval period 
are based upon differences seen in burial practices between different regions, particularly 
between the north and the south (Owen-Crocker, 1986, Wood, 1997), it would be 
interesting to see if the relationship between activity and status identified in the present 
work followed a similar pattern in other regions. As apparently highly stratified Early 
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Medieval cemeteries are also present on the continent, examination of the skeletal material 
from these sites could provide more data for comparison with English sites, particularly 
where the populations in the English sites are thought to be Continental in origin. 
It would also be particularly interesting to apply these techniques of recording multiple 
indicators of physical activity to skeletal samples of known age, sex and socio-economic 
status, such as the Spitalfields sample, or other skeletal samples where some of the life 
history of the individuals is known. Work of this kind could further enhance our 
understanding of the relationships between age, sex, activity and skeletal changes. A more 
detailed understanding of skeletal changes in individuals who are known to have 
specialised in particular activities would also be useful. 
In 1997, Waldron wrote that the probability of being able to determine occupation from the 
skeleton was so remote that "the only sensible thing to do is abandon hope altogether". 
Although Waldron's cynicism is not entirely unjustified, there is still scope to find 
evidence for habitual and occupational activity from human skeletal material. In the 
majority of cases it may not be possible to identify the particular activity or occupation that 
an individual undertook during life, but I believe the results of this study show that it is 
possible to identify differences in the levels of activity between populations or sub-samples 
within populations; we do not need to abandon hope just yet. 
The interpretation of activity patterns from skeletal material is beset with problems, many 
of which originate from the uncertainties surrounding the aetiology of the conditions that 
are used as markers of activity related stress. In order to reach valid conclusions, it is vital 
that osteologists make use of the ever-growing pool of clinical data relating to these 
conditions and changes, and place the skeletal evidence firmly within the context of the 
available archaeological and historical information. The study of activity patterns and 
social status in archaeological populations is rather like the riddle quoted at the beginning 
of this thesis; the clues are there to provide an answer, but they need to be interpreted in the 
light of all the available information. In the case of the riddle, an understanding of Early 
Medieval literature, mythology and history can help to provide the answer. When 
attempting to identify patterns of activity in archaeological populations it is vital to have an 
understanding of the aetiology of the conditions that are used as markers of activity related 
stress, to know as much as possible about the age and sex profile of the population under 
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study, and to have an understanding of the activities they might have undertaken. There 
will always be an element of uncertainty in the conclusions that are drawn; the riddle may 
have more than one answer, depending upon who reads it, and how. Although the answer is 
likely to be "a spear", there is no definite solution. Likewise, the inference of activity 
patterns from skeletal material is highly dependant upon the methods used and the specific 
changes recorded. While we may be able to identify differences in activity levels, the riddle 
of precisely what people were doing, and exactly what burial practices meant will remain 
unsolved. However, by placing the skeletal data within a sound context provided by 
archaeological information - the dating evidence, an understanding of the significance of 
burial practices, cemetery organisation and body deposition, together with the evidence 
provided by historical sources and comparable sites it is possible to draw meaningful 
conclusions about the link between social status and physical activity in Early Medieval 
England. 
Spears or Ploughshares: Multiple Indicators of Activity Related Stress and Social Status 
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Recording Form 
Site: 
Age: 
Stature: 
Asymmetry 
Skeleton number: 
Sex: 
Measurements of the humerus: 
Measurement (mm) Left Right 
Length 
M-L diameter 
A-P diameter 
Circumference 
Measurements of the femur: 
Measurement (mm) Left Right 
Length 
M-L diameter 
A-P diameter 
Circumference 
Do not record if only one element is present, or if any trauma to the limb bones is visible or suspected. 
Trauma: 
List and describe any spinal trauma (incl. clay shoveller's fractures and spondylolysis) and conditions such as 
non-fusion of the acromion. 
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Joint Disease: 
Joint surface affected Left Right 
Glenoid fossa 
Proximal humerus 
Distal humerus 
Proximal ulna 
Distal ulna 
Proximal radius 
Distal radius 
Acetabulum 
Femoral head 
Distal femur 
Patella 
Proximal tibia 
Distal tibia 
Proximal fibula 
Distal fibula 
Where P- porosity, OP -osteophytes and E -eburnation. OD - osteochondritis is present, S or SC- 
subchondral cysts. A blank - no change and N/P - joint surface is not present. 
Schmorl's nodes: 
Vertebra Superior surface Inferior surface 
C2 N/A 
C3 
C4 
C5 
C6 
C7 
TI 
T2 
T3 
T4 
TS 
T6 
T7 
T8 
T9 
T10 
Ti! 
T12 
L1 
L2 
L3 
IA 
L5 
Si 
Where SN -Schmorl's node, a blank -absence of a Schmorl's node and N/P -surface is not present. 
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Enthesopathies: 
Site present but not affected- blank, not present- N/P, bone formation- BF, lytic- L 
Clavicle Left Right 
Costal tuberosity 
Subclavian sulcus 
Conoid tubercle 
Trapeziod line 
Superior surface-T, 
D, P 
Ulna Left Right 
Olecranon 
Ulna tuberosity 
Interosseous crest 
Pronator ridge 
Femur Left Right 
Greater 
trochanter 
Intertrochanteric 
line 
Trochanteric 
fossa 
Lesser trochanter 
Quadrate tubercle 
Gluteal 
tuberosity 
Spiral line 
Linea aspera, 
Adductor 
tubercle 
Radius Left Right 
Radial tuberosity 
Interosseous crest 
Oblique line 
Pronator teres 
insertion 
Dorsal tubercle 
Humerus Left Right 
Lesser tubercle 
Greater tubercle 
Bicipital groove 
Crest of greater 
tubercle 
Crest of lesser 
tubercle 
Deltoid tuberosity 
Laterale icond le 
Medial e icond le 
Patella Left Right 
Apex 
Proximal margin 
Distal margin 
Tibia Left Right 
Tibial tuberosity 
Solealpopliteal 
line 
Superior fibula 
Interosseous 
crest 
Fibula notch 
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Appendix 2: Osteoarthritis 
2.1: Castledyke South 
From the total of 86 individuals with a possible total of 2580 joint surfaces, 1348 
joints (52%) were sufficiently well preserved to be examined for joint disease, an 
average of 15.7 joints per individual. 694 of these joints (51%) were from the left side 
of the body, while 654 joints (49%) were from the right side. 
Of the total 1348 joints, 368 joints (27.3%) showed no changes, 150 joints (11.1%) 
had porosity alone, 336 joints (24.9%) had osteophytes alone, 417 joints (30.9%) had 
porosity and osteophytes, 34 joints (2.5%) had porosity, osteophytes and eburnation, 9 
joints (0.7%) had porosity and eburnation, 4 joints (0.3%) had osteophytes and 
eburnation, 7 joints (0.5%) had porosity and osteochondritis dissecans (OD), 11 joints 
(0.8%) had porosity, osteophytes and OD, 7 joints (0.5%) had osteophytes and OD 
and 5 joints (0.4%) had OD alone. In total 63 individuals (73%) had porosity and 
osteophytes, of which 27 individuals (31.4% of the total sample) also had eburnation 
in one or more joints. 
From a possible total of 1204 joints from the upper limb, 536 joints (44.5%) were 
observed; 279 from the left side (52.1 % of the total) and 257 (47.9%) from the right 
side. Of the seven joints that were observed from the left side of the upper limb, 12 
individuals had all seven joints present, ten individuals had six joints present, seven 
individuals had five joints present, seven individuals had four joints present, 14 
individuals had three joints present, ten individuals had two joints present and ten 
individuals had one joint present. On the right side of the upper limb, 11 individuals 
had all seven joints present, six individuals had six joints, 11 individuals had five 
joints present, eight individuals had four joints present, nine individuals had three 
joints present, 11 individuals had two joints and eight individuals had only one joint 
from the right side of the upper limb. Of these individuals, five individuals had all 
seven joints present from each side of the upper limb. 
From a possible total of 1376 lower limb joints, 812 joints (59%) were examined, of 
which 415 joints (51.1%) were from the left side and 397 joints (48.9%) were from 
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the right side. Of the eight joints observed from the left side of the lower limb, 11 
individuals had all eight joints present, 12 individuals had seven joints present, 12 
individuals had six joints present, 15 individuals had five joints present, 11 
individuals had four joints present, eight individuals had three joints present, ten 
individuals had two joints present and five individuals had one joint present. On the 
right side of the lower limb, seven individuals had eight joints present, 14 individuals 
had seven joints, eight individuals had six joints present, 14 individuals had five joints 
present, 20 individuals had four joints present, nine individuals had three joints 
present, seven individuals had two joints and four individuals had one joint present. 
Of these individuals, three individuals had all eight joints present from both sides of 
the lower limb. 
Of the 86 individuals examined for the presence of joint disease from Castledyke 
South, only one individual had all 30 of the joints that were to be examined present. 
The following tables show the number and percentage of joint surfaces affected from 
the left and right sides of the upper and lower limbs. 
Left 
No. of 
Joints 
No c 
No. 
hange 
% 
? 
No. 
OA 
% 
OA 
No. % 
Glenoid fossa 46 15 32.6 11 23.9 2 4.3 
Proximal humerus 44 8 18.2 16 36.4 1 2.3 
Distal humerus 44 16 36.4 10 22.7 0 0 
Proximal ulna 45 9 20 14 31.1 1 2.2 
Distal ulna 20 6 30 4 20 2 10 
Proximal radius 40 26 65 6 15 0 0 
Distal radius 40 17 42.5 9 22.5 3 7.5 
TOTAL 279 97 35 70 25 9 3 
Table A2.1 a: Joint disease in the left upper limb 
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Right 
No. of 
Joints 
No c 
No. 
hange 
% 
? OA 
No. % 
OA 
No. % 
Glenoid fossa 43 12 27.9 15 34.9 3 7 
Proximal humerus 35 4 11.4 14 40 2 5.7 
Distal humerus 41 11 26.8 10 24.4 0 0 
Proximal ulna 45 12 26.7 16 35.6 1 2.2 
Distal ulna 23 1 4.3 7 30.4 4 17.4 
Proximal radius 38 21 55.3 5 13.2 1 2.6 
Distal radius 32 8 25 10 31.3 2 6.3 
TOTAL 257 69 27 77 30 13 5 
Table A2. lb: Joint disease in the right upper limb 
Left 
No. of 
Joints 
No change 
No. % 
? OA 
No. % 
OA 
No. % 
Acetabulum 71 10 14.1 37 52.1 3 4.2 
Femoral head 58 14 24.1 22 37.9 1 1.7 
Distal femur 63 11 17.5 18 28.6 3 4.8 
Patella 41 9 22 15 36.6 2 4.9 
Proximal tibia 53 13 24.5 17 32.1 3 5.7 
Distal tibia 58 17 29.3 13 22.4 1 1.7 
Proximal fibula 25 14 56 2 8 0 0 
Distal fibula 46 20 43.5 5 10.9 1 2.2 
TOTAL 415 108 26 129 31 14 3.4 
Table A2. I c: Joint disease in the left lower limb 
Right 
No. of 
Joints 
No c 
No. 
hange 
% 
? 
No. 
OA 
% 
OA 
No. % 
Acetabulum 68 7 10.3 32 47.1 4 5.9 
Femoral head 59 12 20.3 22 37.3 1 1.7 
Distal femur 56 14 25 21 37.5 1 1.8 
Patella 36 6 16.7 16 44.4 3 8.3 
Proximal tibia 55 12 21.8 20 36.4 1 1.8 
Distal tibia 59 11 18.6 18 30.5 1 1.7 
Proximal fibula 22 14 63.6 0 0 0 0 
Distal fibula 42 18 42.9 12 28.6 0 0 
TOTAL 397 94 24 141 36 11 3 
Table A2. Id. Joint disease in the right lower limb 
Appendix 2 354 
The following tables show the number (in brackets) and the percentage of joints from 
the left and right sides of the upper and lower limbs affected with osteoarthritis and 
possible osteoarthritis, and the percentage and number of individuals affected from 
each of the burial artefact groups in the skeletal sample from Castledyke South. 
Group 1 Group 2 Group 3 Group 4 
L Shoulder 0 (0) 0 (0) 0 (0) 15 (2) 
L Elbow 8(1) 13(3) 17(l) 14(2) 
L Wrist 7 (1) 19 (3) 0 (0) 13 (1) 
R Shoulder 8 (1) 10(2) 0(0) 0(0) 
R Elbow 0(0) 0(0) 50(2) 0(0) 
R Wrist 7(1) 33(4) 33(l) 0(0) 
Sk 16 (4) 27(9) 25 (2) 20 (4) 
Table A2.1 e: The number (in brackets) and percentage of joints from the left and right sides of the 
upper limb from females and males with OA, and the percentage and number of individuals affected in 
each of the artefact groups. Group 1- No items or a single bead, potsherd or animal bone, Group 2- 
A knife, with or without buckle or pin, one or more brooches/simple dress items, Group 3-A weapon 
or weapons, Group 4- knives, pins and personal items, dress items and jewellery. 
Group 1 Group 2 Group 3 Group 4 
L Shoulder 36 (5) 45 (9) 33 (2) 31(4) 
L Elbow 25 (3) 42 (10) 50 (3) 43 (6) 
L Wrist 36 (5) 13 (2) 25 (1) 38 (3) 
R Shoulder 42(5) 45(9) 40 (2) 30 (3) 
R Elbow 28(5) 58(11) 25(l) 30(3) 
R Wrist 29(4) 58(7) 67(2) 13(l) 
Sk 44 (11) 52(17) 50 (4) 40 (8) 
Table A2. If" The number (in brackets) and percentage of joints from the left and right sides of the 
upper limb from females and males with ? OA and the percentage and number of individuals affected 
in each of the artefact groups. Group I- No items or a single bead, potsherd or animal bone, Group 2 
-A knife, with or without 
buckle or pin, one or more brooches/simple dress items, Group 3 -A weapon 
or weapons, Group 4- knives, pins and personal items, dress items and jewellery. 
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Group 1 Group 2 Group 3 Group 4 
L Hip 5(1) 4(1) 0(0) 5(1) 
L Knee 11(2) 11 (3) 25 (2) 0 (0) 
L Ankle 0(0) 4(1) 13(l) 6(1) 
R Hip 11(2) 0(0) 0(0) 6(1) 
R Knee 12(2) 4(1) 13(l) 6(1) 
R Ankle 0 (0) 0 (0) 0 (0) 7 (1) 
Sk 16(4) 18(6) 25(2) 20 (4) 
Table A2. lg: The number (in brackets) and percentage of joints from the left and right sides of the 
lower limb from females and males, and the number and percentage of individuals affected with OA in 
each of the artefact groups. Group 1- No items or a single bead, potsherd or animal bone, Group 2- 
A knife, with or without buckle or pin, one or more brooches/simple dress items, Group 3-A weapon 
or weapons, Group 4- knives, pins and personal items, dress items and jewellery. 
Group 1 Group 2 Group 3 Group 4 
L Hip 64 (14) 50 (13) 63 (5) 53 (10) 
L Knee 47 (9) 36 (10) 63 (5) 60 (9) 
L Ankle 15(2) 46(11) 50(4) 6(1) 
R Hip 42(8) 45(13) 71 (5) 61(11) 
R Knee 47 (8) 36 (10) 50 (4) 56 (9) 
R Ankle 11(2) 34(10) 63(5) 60(9) 
Sk 60 (15) 67 (22) 100 (8) 80 (16) 
Table A2. lh: The number (in brackets) and percentage of joints from the left and right sides of the 
lower limb from females and males with ? OA in each of the artefact groups. Group 1- No items or a 
single bead, potsherd or animal bone, Group 2-A knife, with or without buckle or pin, one or more 
brooches/simple dress items, Group 3-A weapon or weapons, Group 4- knives, pins and personal 
items, dress items and jewellery. 
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2.2: Norton Mill Lane 
From the total sample of 51 individuals, 50 individuals had joint surfaces preserved, 
the maximum possible number of joint surfaces being 1500. A total of 651 joints were 
observed, 43% of the possible total, and an average of 13 joint surfaces per individual. 
336 (52 %) of these joints were from the left side of the body, while 315 joints (48 %) 
were from the right side. Of the total 651 joints, 537 (82.5 %) showed no changes, 29 
joints (4.5%) had porosity alone, 23 joints (3.5%) showed osteophytes alone, one joint 
(0.2%) had eburnation alone, 33 joints (5.1 %) had porosity and osteophytes, 16 joints 
(2.5%) had porosity, osteophytes and eburnation, one joint (0.2%) had porosity and 
eburnation and 11 joints (1.7%) had osteochondritis dissecans. In total 11 individuals 
(22%) had porosity and osteophytes, and nine individuals (18% of the total sample) 
had eburnation in one or more joints. 
From a possible total of 700 joints from the upper limb, 263 joints (38%) were 
observed; 144 from the left side (55% of the total) and 119 (45%) from the right side. 
Of the seven joints that were observed from the left side of the upper limb, five 
individuals had all seven joints present, six individuals had six joints present, three 
individuals had five joints present, three individuals had four joints present, nine 
individuals had three joints present, six individuals had two joints present and six 
individuals had one joint present. On the right side of the upper limb, one individual 
had all seven joints present, six individuals had six joints, two individuals had five 
joints present, four individuals had four joints present, six individuals had three joints 
present, nine individuals had two joints and eight individuals had only one joint from 
the right side of the upper limb. Of these individuals, none had all seven joints present 
from each side of the upper limb. 
From a possible total of 800 lower limb joints, 388 joints (49%) were examined, of 
which 192 joints (49%) were from the left side andl96 joints (51 %) were from the 
right side. Of the eight joints observed from the left side of the lower limb, none of 
the individuals had all eight joints present, four individuals had seven joints present, 
seven individuals had six joints present, nine individuals had five joints present, 12 
individuals had four joints present, five individuals had three joints present, seven 
individuals had two joints present and six individuals had one joint present. On the 
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right side of the lower limb, none of the individuals had all eight joints present, seven 
individuals had seven joints, eight individuals had six joints present, three individuals 
had five joints present, 12 individuals had four joints present, eight individuals had 
three joints present, nine individuals had two joints and two individuals had one joint 
present. Of these individuals, none had all eight joints present from both sides of the 
lower limb, and three had seven joint surfaces present from each side of the lower 
limb. 
Of the 50 individuals examined for the presence of joint disease from Norton Mill 
Lane, none had all 30 of the joints that were to be examined present. The following 
tables show the number and percentage of joint surfaces affected from the left and 
right sides of the upper and lower limbs. 
Left 
No. of 
Joints 
no change 
No. % 
? OA 
No. % 
OA 
No. 
Glenoid fossa 22 14 64 2 9 1 5 
Proximal humerus 17 13 76 0 0 0 0 
Distal humerus 22 20 91 1 5 0 0 
Proximal ulna 23 19 83 2 9 0 0 
Distal ulna 16 12 75 3 19 0 0 
Proximal radius 22 19 86 1 5 1 5 
Distal radius 22 21 95 0 0 0 0 
TOTAL 144 118 82 9 6 2 1.4 
Table A2.2a: Joint disease in the left upper limb. ? OA = porosity and osteophytes, OA = porosity, 
osteophytes and eburnation 
Right 
No. of 
Joints 
no ch 
No. 
ange 
% 
? OA 
No. % 
OA 
No. % 
Glenoid fossa 24 19 79 3 13 1 4 
Proximal humerus 16 13 81 0 0 0 0 
Distal humerus 18 15 83 0 0 1 6 
Proximal ulna 21 17 81 1 5 0 0 
Distal ulna 9 5 56 2 22 0 0 
Proximal radius 18 15 83 1 6 0 0 
Distal radius 13 13 100 0 0 0 0 
TOTAL 119 97 82 7 6 2 1.7 
Table A2.2b: Joint disease in the right upper limb. ? OA = porosity and osteophytes, OA = porosity, 
osteophytes and eburnation 
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Left 
No. of 
joints 
No change 
No. % 
? OA 
No. % 
OA 
No. % 
Acetabulum 35 24 69 3 9 4 11 
Femoral head 35 26 74 1 3 4 11 
Distal femur 30 23 77 1 3 0 0 
Patella 21 19 90 1 5 1 5 
Proximal tibia 28 27 96 1 4 0 0 
Distal tibia 27 26 96 0 0 0 0 
Proximal fibula 3 2 67 0 0 0 0 
Distal fibula 13 12 92 0 0 0 0 
TOTAL 192 159 83 7 4 9 5 
Table A2.2c: Joint disease in the left lower limb. ? OA= porosity and osteophytes, OA = porosity, 
osteophytes and eburnation 
Right 
No. of 
Joints 
no ch 
No. 
ange 
% 
? OA 
No. % 
OA 
No. 
Acetabulum 35 25 71 4 11 2 6 
Femoral head 39 32 82 3 8 1 3 
Distal femur 33 28 85 1 3 1 3 
Patella 20 15 75 2 10 1 5 
Proximal tibia 29 27 93 0 0 0 0 
Distal tibia 24 21 88 0 0 0 0 
Proximal fibula 4 4 100 0 0 0 0 
Distal fibula 12 11 92 0 0 0 0 
TOTAL 196 163 83 10 5 5 3 
Table A2.2d: Joint disease in the right lower limb. ? OA= porosity and osteophytes, OA= porosity, 
osteophytes and eburnation 
The following tables show the number (in brackets) and the percentage of joints from 
the left and right sides of the upper and lower limbs affected with osteoarthritis and 
possible osteoarthritis, and the percentage and number of individuals affected from 
each of the burial artefact groups in the skeletal sample from Norton Mill Lane. 
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Group 1 Group 2 Group 3 Group 4 
L Shoulder 0(0) 0 (0) 17 (1) 0 (0) 
L Elbow 0(0) 10(1) 14(l) 0(0) 
L Wrist 0(0) 0(0) 0(0) 0(0) 
R Shoulder 0(0) 14 (1) 0 (0) 0 (0) 
R Elbow 0(0) 0(0) 14(l) 0(0) 
R Wrist 0(0) 0 (0) 0 (0) 0 (0) 
Sk 0(0) 1(7) 2(25) 0(0) 
Table A2.2e: The number (in brackets) and percentage of joints from the left and right sides of the 
upper limb from females and males with OA and the number and percentage of individuals affected in 
each of the artefact groups. Group 1- No items or a single bead, potsherd or animal bone, Group 2- 
A knife, with or without buckle or pin, one or more brooches/simple dress items, Group 3-A weapon 
or weapons, Group 4- knives, pins and personal items, dress items and jewellery. 
Group 1 Group 2 Group 3 Group 4 
L Shoulder 0 (0) 22 (2) 0 (0) 0 (0) 
L Elbow 0(0) 20(2) 14(l) 0(0) 
L Wrist 0(0) 13(l) 40(2) 0(0) 
R Shoulder 0 (0) 29 (2) 17 (1) 0 (0) 
R Elbow 0(0) 11 (1) 14(l) 0(0) 
R Wrist 0(0) 0(0) 67(2) 0(0) 
Sk 0(0) 14(2) 38(3) 0(0) 
Table A2.2f. " The number (in brackets) and percentage of joints from the left and right sides of the 
upper limb from females and males with ? OA and the number and percentage of individuals affected 
in each of the artefact groups. Group 1- No items or a single bead, potsherd or animal bone, Group 2 
-A knife, with or without buckle or pin, one or more brooches/simple dress items, Group 3 -A weapon 
or weapons, Group 4- knives, pins and personal items, dress items and jewellery. 
Group 1 Group 2 Group 3 Group 4 
L Hip 20(l) 0 (0) 33 (2) 6(1) 
L Knee 0 (0) 0 (0) 0 (0) 6 (1) 
L Ankle 0(0) 0(0) 0(0) 0(0) 
R Hip 25(l) 0(0) 0(0) 5(1) 
R Knee 0 (0) 0 (0) 0 (0) 6 (1) 
R Ankle 0(0) 0(0) 0(0) 0(0) 
Sk 20(l) 0(0) - 25(2) 10 (2) 
Table A2.2g: The number (in brackets) and percentage of joints from the left and right sides of the 
lower limb from females and males with OA, and the number and percentage of individuals affected in 
each of the artefact groups. Group 1- No items or a single bead, potsherd or animal bone, Group 2- 
A knife, with or without buckle or pin, one or more brooches/simple dress items, Group 3-A weapon 
or weapons, Group 4- knives, pins and personal items, dress items and jewellery. 
Appendix 2 360 
Group 1 Group 2 Group 3 Group 4 
L Hip 0(0) 8(1) 17(l) 6(1) 
L Knee 0(0) 20 (2) 0 (0) 0 (0) 
L Ankle 0(0) 0(0) 0(0) 0(0) 
R Hip 0(0) 8(1) 40(2) 11(2) 
R Knee 0(0) 20 (2) 0 (0) 0 (0) 
R Ankle 0(0) 0(0) 0(0) 0(0) 
Sk 20(l) 7(1) 38(3) 10(2) 
Table A2.2h. The number (in brackets) and percentage of joints from the left and right sides of the 
lower limb from females and males with ? OA and the number and percentage of individuals affected in 
each of the artefact groups. Group 1- No items or a single bead, potsherd or animal bone, Group 2- 
A knife, with or without buckle or pin, one or more brooches/simple dress items, Group 3-A weapon 
or weapons, Group 4- knives, pins and personal items, dress items and jewellery. 
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2.3: Bamburgh 
From the total of 40 individuals with a possible total of 1200 major appendicular joint 
surfaces, 810 joints (67.5%) were sufficiently well preserved to be examined for joint 
disease, an average of 20.25 joints per individual. Of these, 410 joints (50.4%) were 
from the left side of the body, while 400 joints (49.6%) were from the right side. 
Of the total 810 joints, 238 joints (29.4%) showed no changes, 158 joints (19.5%) had 
porosity alone, 83 joints (10.2%) had osteophytes alone, 286 joints (35.3%) had 
porosity and osteophytes, 33 joints (4.1 %) had porosity, osteophytes and eburnation, 
three joints (0.4%) had porosity and osteochondritis dissecans (OD), six joints (0.7%) 
had porosity, osteophytes and OD, one joint (0.1%) had osteophytes and OD and two 
joints (0.2%) had OD alone. In total 30 individuals (75%) had porosity and 
osteophytes, of which 10 individuals (25% of the total sample) also had eburnation in 
one or more joints. 
From a possible total of 546 joints from the upper limb, 395 joints (72.3%) were 
observed; 199 from the left side (50.4% of the total) and 196 (49.6%) from the right 
side. Of the seven joints from the left side of upper limb that were examined in this 
study, 14 individuals had all seven joints present, nine individuals had six of the joints 
present, five individuals had five joints present, two individuals had four joints, six 
individuals has two joints present and two individuals had one joint. From the right 
side of the upper limb, 12 individuals had all seven joints present; ten individuals had 
six joints present, four individuals had five joints present, five individuals had four 
joints present, three individuals had three joints present, one individual had two joints 
present and one individual had one joint present. Of these individuals, nine had all 14 
joints from both sides of the upper limb present. 
From a possible total of 640 lower limb joints, 415 joints (64.8%) were examined, of 
which 211 joints (50.8%) were from the left side and 204 joints (49.2%) were from 
the right side. Of the total of eight joints that were observed from the left side of the 
lower limb, seven individuals had all eight joints present, eight individuals had seven 
joints present, four individuals had six joints present, ten individuals had five joints 
present, two individuals had four joints present, two individuals had three joints 
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present, five individuals had two joints present and one individual had one joint from 
the left side present. From the right side of the lower limb, two individuals had all 
eight joints present, thirteen individuals had seven joints present, eight individuals had 
six joints present, two individuals had five joints present, five individuals had four 
joints present, three individuals had three joints present and five individuals had two 
joints present. Of these individuals, only one individual had all 16 joints from the 
lower limb present for observation. 
Of the 40 individuals from the Bamburgh sample, only one individual had all 30 
joints present. The following tables show the number and percentage of joint surfaces 
affected from the left and right sides of the upper and lower limbs. 
Left 
No. of 
joints 
No c 
No. 
hange 
% 
? OA 
No. % 
OA 
No. % 
Glenoid fossa 30 5 16.7 13 43.3 1 3.3 
Proximal humerus 25 8 32 4 16 2 8 
Distal humerus 31 9 29 6 19.4 2 6.5 
Proximal ulna 32 10 31.3 13 40.6 0 0 
Distal ulna 27 8 29.6 8 29.6 1 3.7 
Proximal radius 32 10 31.3 6 18.8 2 6.3 
Distal radius 29 8 27.6 10 34.5 0 0 
TOTAL 206 58 28 60 29 8 4 
Table A2.3a: Joint disease in the left upper limb. ? OA = porosity and osteophytes, OA = porosity, 
osteophytes and eburnation 
Ri ht 
No. of 
joints 
No c 
No. 
hange 
% 
? 
No. 
OA 
% 
OA 
No. % 
Glenoid fossa 30 4 13.3 13 43.3 1 3.3 
Proximal humerus 22 8 36.4 7 31.8 2 9.1 
Distal humerus 29 9 31 9 31 1 3.4 
Proximal ulna 34 11 32.4 16 47.1 1 2.9 
Distal ulna 26 9 34.6 9 34.6 2 7.7 
Proximal radius 31 7 22.6 8 25.8 3 9.7 
Distal radius 31 9 29 11 35.5 2 6.5 
TOTAL 203 57 28 73 36 12 6 
Table A2.3b: Joint disease in the right upper limb ? OA = porosity and osteophytes, OA = porosity, 
osteophytes and eburnation 
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Left 
No. of 
joints 
No change 
No. % 
? OA 
No. % 
OA 
No. % 
Acetabulum 35 6 17.1 21 60 0 0 
Femoral head 33 6 18 12 36 0 0 
Distal femur 30 7 23 11 36.7 3 10.0 
Patella 26 6 23.1 10 38.5 1 4 
Proximal tibia 28 10 35.7 9 32.1 1 3.6 
Distal tibia 30 12 40 7 23.3 0 0 
Proximal fibula 8 2 25 2 25 0 0 
Distal fibula 21 11 52.4 5 23.8 0 0 
TOTAL 211 60 28 77 36 5 2 
Table A2.3c: Joint disease in the left lower limb ? OA = porosity and osteophytes, OA = porosity, 
osteophytes and eburnation 
Right 
No. of 
joints 
No change 
No. % 
? OA 
No. % 
OA 
No. % 
Acetabulum 34 4 11.8 16 47.1 1 2.9 
Femoral head 34 6 17.6 15 44.1 0 0 
Distal femur 29 11 37.9 8 27.6 3 10.3 
Patella 28 8 28.6 11 39.3 2 7.1 
Proximal tibia 26 10 38.5 10 38.5 2 7.7 
Distal tibia 27 10 37 10 37 0 0 
Proximal fibula 5 4 80 1 20 0 0 
Distal fibula 21 10 47.6 5 23.8 0 0 
TOTAL 204 63 31 76 37 8 4 
Table A2.3d: Joint disease in the right lower limb ? OA = porosity and osteophytes, OA = porosity, 
osteophytes and eburnation 
The following tables show the number (in brackets) and the percentage of joints from 
the left and right sides of the upper and lower limbs affected with osteoarthritis and 
possible osteoarthritis, and the percentage and number of individuals affected from 
each of the burial artefact groups in the skeletal sample from Bamburgh. 
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Group A Group B Group C Group D 
L Shoulder 0 (0) 14 (1) 0 (0) 33 (1) 
L Elbow 17(3) 17(l) 33(2) 17(l) 
L Wrist 0(0) 17(l) 0(0) 0(0) 
R Shoulder 0 (0) 14 (1) 0 (0) 25 (1) 
R Elbow 18(3) 14(l) 0(0) 0(0) 
R Wrist 18(3) 0(0) 0(0) 33(l) 
Sk 29(6) 14(l) 33(2) 17 (1) 
Table A2.3e: The number (in brackets) and percentage of joints from the left and right sides of the 
upper limb from females and males with OA and the number and percentage of individuals affected in 
each of the artefact groups. Group A- no artefacts, Group B- single animal bone, tooth or shells, 
Group C -multiple animal bones, Group D- Multiple iron objects. 
Group A Group B Group C Group D 
L Shoulder 35 (6) 29 (2) 80 (4) 67 (2) 
L Elbow 44 (8) 50(3) 67 (4) 17 (1) 
L Wrist 53 (9) 17 (1) 50 (3) 50 (1) 
R Shoulder 67(10) 0 (0) 50 (2) 75 (3) 
R Elbow 71(12) 29 (2) 67 (4) 25 (1) 
R Wrist 59 (10) 0 (0) 83 (5) 67 (2) 
Sk 57 (12) 43 (3) 83 (5) 83 (5) 
Table A2.3f. " The number (in brackets) and percentage of joints from the left and right sides of the 
upper limb from females and males with ? OA and the number and percentage of individuals affected in 
each of the artefact groups.. Group A- no artefacts, Group B- single animal bone, tooth or shells, 
Group C -multiple animal bones, Group D- Multiple iron objects. 
Group A Group B Group C Group D 
L Hip 0(0) 0(0) 0(0) 0(0) 
L Knee 12 (2) 0 (0) 0 (0) 25 (1) 
L Ankle 0(0) 0(0) 0(0) 0(0) 
R Hip 5(1) 0(0) 0(0) 0(0) 
R Knee 6 (1) 14 (1) 0 (0) 50 (2) 
R Ankle 0 (0) 0 (0) 0 (0) 0(0) 
Sk 14(3) 14(l) 0(0) 33 (2) 
Table A2.3g: The number (in brackets) and percentage of joints from the left and right sides of the 
lower limb from females and males with OA in each of the artefact groups. Group A- no artefacts, 
Group B- single animal bone, tooth or shells, Group C -multiple animal bones, Group D- Multiple iron objects. 
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Group 1 Group 2 Group 3 Group 4 
L Hip 61(11) 29(2) 67(4) 80(4) 
L Knee 53 (9) 57 (4) 50 (3) 50(2) 
L Ankle 25 (4) 50 (2) 50 (3) 50 (2) 
R Hip 58(11) 29(2) 67(4) 60(3) 
R Knee 47 (8) 43 (3) 67 (4) 75 (1) 
R Ankle 43 (6) 40 (2) 40 (2) 33 (1) 
Sk 71(15) 57 (4) 83 (5) 83(5) 
Table A2.31L The number (in brackets) and percentage of joints from the left and right sides of the 
lower limb from females and males with ? OA in each of the artefact groups.. Group A- no artefacts, 
Group B- single animal bone, tooth or shells, Group C -multiple animal bones, Group D- Multiple 
iron objects. 
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2.4: Norton Bishopsmill 
From the total sample of 40 individuals with a possible total of 1200 major 
appendicular joint surfaces, 615 joints (51 %) were sufficiently well preserved to be 
examined for joint disease, an average of 15 joints per individual. 314 of these joints 
(51 %) were from the left side of the body, while 301 joints (49%) were from the right 
side. From a possible total of 560 joints from the upper limb, 220 joints (39%) were 
observed; 121 from the left side (55% of the total) and 99 (45%) from the right side. 
Of the seven joints from the left side of upper limb that were examined in this study, 
five individuals had all seven joints present, two individuals had six of the joints 
present, five individuals had five joints present, six individuals had four joints, three 
individuals had three joint surfaces present, five individuals has two joints present and 
six individuals had one joint. From the right side of the upper limb, four individuals 
had all seven joint surfaces present, seven individuals had five joints present, two 
individuals had four joints present, three individuals had three joints present, five 
individuals had two joints present and nine individuals had one joint present. Of these 
individuals, three had all 14 joints from both sides of the upper limb present. 
From a possible total of 640 lower limb joints, 395 joints (62%) were examined, of 
which 193 joints (49%) were from the left side and 202 joints (51 %) were from the 
right side. Of the total of eight joints that were observed from the left side of the lower 
limb, two individuals had all eight joints present, three individuals had seven joints 
present, 13 individuals had six joints present, seven individuals had five joints 
present, six individuals had four joints present, four individuals had three joints 
present, three individuals had two joints present and one individual had one joint from 
the left side present. From the right side of the lower limb, four individuals had all 
eight joints present, eight individuals had seven joints present, five individuals had six 
joints present, ten individuals had five joints present, three individuals had four joints 
present, five individuals had three joints present, three individuals had two joints 
present and one individual had one joint surface present. Of these individuals, none 
had all 16 joints from the lower limb present for observation. 
From the total of 615 joints observed, 382 (62.1 %) joints showed no changes, 83 
joints (14%) had porosity alone, 49 joints (8%) had osteophytes alone, 74 joints 
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(12%) had porosity and osteophytes, and 21 joints (3.4%) had porosity, osteophytes 
and eburnation. In total 19 individuals (46%) had porosity and osteophytes, of which 
9 individuals (23% of the total sample) also had eburnation in one or more joints. The 
following tables show the number and percentage of joint surfaces affected from the 
left and right sides of the upper and lower limbs. 
Left 
no. of 
Joints 
no change 
no. % 
? OA 
no. % 
OA 
no. % 
Glenoid fossa 18 13 72 1 5.6 0 0 
Proximal humerus 16 11 68.8 1 6.3 0 0 
Distal humerus 16 12 75 2 12.5 1 6.3 
Proximal ulna 25 17 68 5 20 0 0 
Distal ulna 11 6 54.4 1 9.1 1 9.1 
Proximal radius 17 12 70.6 0 0 1 5.9 
Distal radius 18 14 77.8 2 11.1 0 0 
TOTAL 121 85 70 12 10 3 2 
Table A2.4a: Joint disease in the left upper limb: ? OA = porosity and osteophytes, OA = Porosity, 
osteophytes and ebumation 
Right 
no. of 
Joints 
no change 
no. % 
? OA 
no. % no. 
OA 
% 
Glenoid fossa 11 7 63.6 3 27.3 0 0 
Proximal humerus 14 9 64.3 3 21.4 0 0 
Distal humerus 16 8 50 2 12.5 2 12.5 
Proximal ulna 20 8 40 7 35 0 0 
Distal ulna 9 3 33.3 2 22.2 2 22.2 
Proximal radius 14 8 57.1 1 7.1 1 7.1 
Distal radius 15 9 60 2 13.3 1 6.7 
TOTAL 99 52 52- -10 T 10 6 6 
Table A2.4b: Joint disease in the right upper limb: ? OA = porosity and osteophytes, OA = Porosity, 
osteophytes and eburnation 
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Left 
no. of 
Joints 
no ch 
no. 
ange 
% 
? OA 
no. % 
OA 
no. % 
Acetabulum 29 12 41.4 6 20.7 3 10.3 
Femoral head 34 21 61.8 4 11.8 1 2.9 
Distal femur 30 17 56.7 3 10 0 0 
Patella 15 6 40 4 26.7 0 0 
Proximal tibia 27 17 63 3 11.1 0 0 
Distal tibia 30 23 76.7 1 3.3 0 0 
Proximal fibula 7 6 85.7 0 0 0 0 
Distal fibula 21 19 90.5 0 0 0 0 
TOTAL 193 121 63 21 11 4 2 
Table A2.4c: Joint disease in the left lower limb: ? OA = porosity and osteophytes, OA = Porosity, 
osteophytes and eburnation 
Right 
no. of 
Joints 
no change 
no. % 
? OA 
no. % 
OA 
no. % 
Acetabulum 31 16 51.6 6 19.4 3 9.7 
Femoral head 34 19 55.9 4 11.8 2 5.9 
Distal femur 31 15 48.4 6 19.4 3 9.7 
Patella 18 8 44.4 3 16.7 3 16.7 
Proximal tibia 27 17 63 1 3.7 1 3.7 
Distal tibia 30 22 73.3 1 3.3 0 0 
Proximal fibula 9 8 88.9 0 0 0 0 
Distal fibula 22 19 86.4 0 0 0 0 
TOTAL 202 124 61 21 10 12 6 
Table 4.3.4d: Joint disease in the right lower limb: ? OA = porosity and osteophytes, OA = Porosity, 
osteophytes and eburnation 
The following tables show the number (in brackets) and the percentage of joints from 
the left and right sides of the upper and lower limbs affected with osteoarthritis and 
possible osteoarthritis, and the percentage and number of individuals affected from 
each of the burial artefact groups in the skeletal sample from Norton Bishopsmill. 
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Group A Group B +C Group D 
L Shoulder 0 (0) 0 (0) 0 (0) 
L Elbow 5(1) 0(0) 0(0) 
L Wrist 8(1) 0(0) 0(0) 
R Shoulder 0 (0) 0 (0) 0 (0) 
R Elbow 8(1) 25(l) 20(l) 
R Wrist 18 (2) 100 (1) 0 (0) 
Sk 12(3) 13(1) 14(1) 
Table A2.4e: The number (in brackets) and percentage of joints from the left and right sides of the 
upper limb from females and males with OA and the number and percentage of individuals affected in 
each of the artefact groups. Group A- no artefacts, Group B- animal bones or teeth, Group C- 
Pottery, worked stone or flint, Group D- iron objects o r coffin fittings. 
Group A Group B +C Group D 
L Shoulder 7 (1) 500) 0 (0) 
L Elbow 21(4) 0(0) 33(2) 
L Wrist 8(1) 100(1) 20(l) 
R Shoulder 9 (1) 500) 50 (2) 
R Elbow 31(4) 25(l) 40(2) 
R Wrist 27(3) 0(0) 0(0) 
Sk 28 (7) 38 (3) 43 (3) 
Table A2.4f. " The number (in brackets) and percentage of joints from the left and right sides of the 
upper limb3from females and males with ? OA and the number and percentage of individuals affected 
in each of the artefact groups. Group A- no artefacts, Group B- animal bones or teeth, Group C- 
Pottery, worked stone or f int, Group D- iron objects or coffin fittings. 
Group A Group B +C Group D 
L Hip 5(1) 14(l) 14(l) 
L Knee 0 (0) 0 (0) 0 (0) 
L Ankle 0(0) 0(0) 0(0) 
R Hip 4(1) 33(2) 0(0) 
R Knee 15 (3) 14 (1) 0 (0) 
R Ankle 0 (0) 0 (0) 0 (0) 
Sk 16(4) 25(2) 14(l) 
Table A2.4g: The number (in brackets) and percentage of joints from the left and right sides of the 
lower limb from females and males with OA and the number and percentage of individuals affected in 
each of the artefact groups. Group A- no artefacts, Group B- animal bones or teeth, Group C- 
Pottery, worked stone or flint, Group D- iron objects or coffin fittings. 
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Group A Group B +C Group D 
L Hip 18 (4) 14 (1) 43 (3) 
L Knee 23(5) 14(l) 17(l) 
L Ankle 5(1) 0(0) 0(0) 
R Hip 17(4) 0(0) 29(2) 
R Knee 25 (5) 29 (2) 33 (2) 
R Ankle 5(1) 0(0) 0(0) 
Sk 32(8) 25 (2) 57 (4) 
Table A2.4h. The number (in brackets) and percentage of joints from the left and right sides of the 
lower limb from females and males with ? OA and the number and percentage of individuals affected in 
each of the artefact groups. Group A- no artefacts, Group B- animal bones or teeth, Group C- 
Pottery, worked stone or flint, Group D- iron objects or coffin fittings. 
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Appendix 3: Enthesopathy 
3.1: Castledyke South 
The 82 individuals which could be sexed from Castledyke South had a possible total of 
6395 entheses, of which 3458 entheses (54%) were sufficiently well preserved to be 
examined for changes, an average of 42 entheses per individual, from a possible total of 78 
per individual. 1750 of these entheses (51 %) were from the left side of the body, while 
1708 entheses (49%) were from the right side. Of the total 3458 entheses observed, 1293 
(37.4%) showed no changes, 1563 (45.2%) had some bone formation or robusticity 
(possible enthesopathies- ? Enth), and 602 entheses (17.4%) had robust bone formation, 
lytic changes or both (enthesopathies - Enth). 
From a possible total of 3607 entheses from the upper limb, 1848 sites of muscle or 
ligament attachment (51 %) were observed; 934 from the left side (51 % of the total) and 
914 (49%) from the right side. Of the 22 entheses observed from the left side of the upper 
limb, four individuals had all 22 entheses present, two individuals had 21 entheses, three 
individuals had 20 entheses, seven individuals had 19 entheses present, nine individuals 
had 18 entheses present, one individual had 17 entheses, two individuals had 16 entheses, 
two individuals had 15 entheses, two individuals had 14 entheses present, three individuals 
had 13 entheses, four individuals had 12 entheses, seven individuals had 11 entheses, three 
individuals had ten entheses, six individuals had nine entheses, five individuals had eight 
entheses, two individuals had seven entheses, two individuals had six entheses present, 
three individuals had five entheses, four individuals had four entheses, two individuals had 
three entheses present, one individual had two entheses and four individuals had one 
enthesis from the left side of the upper limb. Of the 22 entheses from the right side of the 
upper limb, three individuals had all 22 entheses present, five individuals had 21 entheses, 
three individuals had 20 entheses, three individuals had 19 entheses present, four 
individuals had 18 entheses present, three individuals had 17 entheses, two individuals had 
16 entheses, three individuals had 15 entheses, ten individuals had 14 entheses present, 
three individuals had 13 entheses, three individuals had 12 entheses, three individuals had 
11 entheses, three individuals had ten entheses, seven individuals had nine entheses, two 
individuals had eight entheses, four individuals had seven entheses, five individuals had six 
entheses present, two individuals had five entheses, three individuals had four entheses, 
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two individuals had two entheses present and three individuals had one enthesis from the 
right side of the upper limb. Of these individuals, only one had all 44 entheses present from 
both sides of the upper limb. 77% of the individuals had possible enthesopathies in upper 
limb, and 33% had enthesopathies. 
From a possible total of 2788 lower limb entheses, 1610 sites (58%) were examined, of 
which 816 (51 %) were from the left side and 794 (49%) were from the right side. Of the 17 
entheses observed from the left side of the lower limb, six individuals had all 17 entheses 
present, five individuals had 16 entheses, four individuals had 15 entheses, seven 
individuals had 14 entheses present, eight individuals had 13 entheses, five individuals had 
12 entheses, nine individuals had 11 entheses, four individuals had ten entheses, eight 
individuals had nine entheses, three individuals had eight entheses, five individuals had 
seven entheses, four individuals had six entheses present, four individuals had five 
entheses, two individuals had four entheses, two individuals had three entheses present and 
two individuals had two entheses from the left side of the lower limb. Of the 17 entheses 
observed from the right side of the lower limb, six individuals had all 17 entheses present, 
two individuals had 16 entheses, eight individuals had 15 entheses, four individuals had 14 
entheses present, four individuals had 13 entheses, three individuals had 12 entheses, six 
individuals had 11 entheses, 11 individuals had ten entheses, six individuals had nine 
entheses, seven individuals had eight entheses, eight individuals had seven entheses, four 
individuals had six entheses present, seven individuals had five entheses, two individuals 
had four entheses, one individual had three entheses present and one individual had one 
enthesis present from the right side of the lower limb. Of these individuals, only one had all 
34 entheses from both sides of the lower limb. 66% of the individuals examined had 
possible enthesopathies in the lower limb and 20% had enthesopathies. 
The following tables show the number and percentage of entheses groups affected from the 
left and right sides of the upper and lower limbs. 
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Left 
Number Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Clavicle 187 89 48. 29 16 
Humerus flex/ ext 273 113 41 57 21 
Forearm flex/ ext 126 60 48 22 17 
Pronators/ supinators 210 92 44 25 12 
Hand flex / ext 73 24 33 2 3 
TOTAL 869 378 43 135 16 
Table A3. la: Number of entheses groups present in the left elements of the upper limb in the Castledyke 
sample, and the number and percentage of possible enthesopathies and enthesopathies. 
Right 
Number Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Clavicle 173 90 52 36 21 
Humerus flex / ext 242 90 37 73 30 
Forearm flex / ext 115 63 55 27 23 
Pronators/ supinators 219 111 51 40 18 
Hand Flex/ ext 88 31 35 5 6 
TOTAL 837 385 46 181 22 
Table A3.1 b: Number of entheses groups present in the right elements of the upper limb in the Castledyke 
sample, and the number and percentage of possible enthesopathies and enthesopathies. 
I Number 
Left 
Possible Enthesopathy Enthesopathy 
Gluteus /adductor 89 
Hip rotators 116 
Flexors /extensors 239 
Quadriceps 160 
Foot Flexors 110 
Interosseous 121 
TOTAL 835 
no. % 
45 51 
62 53 
120 50 
65 41 
47 43 
47 39 
386 46 
no. % 
13 15 
11 9 
57 24 
8 5 
16 15 
3 2 
108 13 
Table A3.1 c: Number of entheses groups present in the left elements of the lower limb from Castledyke South, 
and the number and percentage of possible enthesopathies and enthesopathies. 
Appendix 3 374 
Right 
Number Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Gluteus /adductor 85 38 45 14 16 
Hip rotators 117 52 44 16 14 
Flexors /extensors 228 97 43 74 32 
Quadriceps 153 41 27 14 9 
Foot Flexors 106 42 40 17 16 
Interosseous 122 68 56 4 3 
TOTAL 811 338 42 139 17 
Table 4.4.1d: Number of entheses present in the right elements of the lower limb from Castledyke South, and 
the number and percentage of possible enthesopathies and enthesopathies. 
The following tables show the number (in brackets) and the percentage of enthesis groups 
from the left and right sides of the upper and lower limbs affected with enthesopathies and 
possible enthesopathies, and the percentage and number of individuals affected from each 
of the burial artefact groups in the skeletal sample from Castledyke South. 
Group 1 Group 2 Group 3 Group 4 
L Clavicle 15 (8) 27 (18) 0 (0) 6 (3) 
L Humerus flex / ext 21(13) 18 (16) 46 (11) 24 (17) 
L Forearm flex / ext 27(7) 13(7) 19(3) 17(5) 
L Pronator I supinator 13 (7) 8 (7) 23 (5) 12 (6) 
L Hand flex / ext 0(0) 4 (1) 14 (1) 0(0) 
R Clavicle 29 (17) 22 (14) 0 (0) 10 (5) 
R Humerus flex / ext 40 (27) 30 (26) 41(7) 26 (13) 
R Forearm flex / ext 23 (9) 18 (8) 36 (4) 30 (6) 
R Pronator/ supinator 14(11) 21(18) 19(3) 19(8) 
R Hand flex / ext 3 (1) 9 (3) 14 (1) 0(0) 
Sk affected 68 (17) 76 (25) 63 (5) 75 (15) 
Table A3.1 e: The number (in brackets) and percentage of entheses from the left and right sides of the upper 
limb from females and males with enthesopathies, and the number and percentage of individuals affected in 
each of the artefact groups. Group 1- No items or a single bead, potsherd or animal bone, Group 2-A 
knife, with or without buckle or pin, one or more brooches/simple dress items, Group 3-A weapon or 
weapons, Group 4- knives, pins and personal items, dress items and jewellery. 
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Group 1 Group 2 Group 3 Group 4 
L Clavicle 52 (28) 41(27) 46 (6) 52 (28) 
L Humerus flex / ext 51(32) 48 (42) 38 (9) 43 (30) 
L Forearm flex / ext 50 (13) 48 (26) 56 (9) 40 (12) 
L Pronator / supinator 36 (20) 50 (42) 41(9) 43 (21) 
L Hand flex / ext 24 (6) 31(8) 29 (2) 53 (8) 
R Clavicle 45 (26) 22 (35) 50 (2) 56 (27) 
R Humerus flex / ext 40 (27) 30 (36) 29 (5) 44 (22) 
R Forearm flex/ ext 68 (27) 18 (25) 27 (3) 40 (8) 
R Pronator/ supinator 53 (40) 21(40) 50 (8) 53 (23) 
R Hand flex /ext 34(11) 9(12) 14(l) 44(7) 
Sk affected 92 (23) 91(30) 100 (8) 95 (19) 
Table A31f. " The number (in brackets) and percentage of enthesesfrom the left and right sides of the upper 
limb from females and males with possible enthesopathies and the number and percentage of individuals 
affected in each of the artefact groups. Group 1- No items or a single bead, potsherd or animal bone, Group 
2-A knife, with or without buckle or pin, one or more brooches/simple dress items, Group 3-A weapon or 
weapons, Group 4- knives, pins and personal items, dress items and jewellery. 
Group 1 Group 2 Group 3 Group 4 
L Gluteus/ adductor 10 (3) 13 (4) 27 (3) 18 (3) 
L Hip rotators 10(4) 6(3) 9(1) 16(3) 
L Femur Flex /ext 24 (18) 19 (18) 33 (9) 29 (12) 
L Quadriceps 0 (0) 9 (6) 11(2) 0 (0) 
L Foot flexors 10 (3) 20(8) 29 (4) 4 (1) 
L Tibia Interosseous 6 (2) 2 (1) 0 (0) 0 (0) 
R Gluteus/ adductor 19(4) 23(4) 20(2) 17(4) 
R Hip rotators 22 (7) 7 (3) 9 (1) 16 (5) 
R Femur Flex /ext 34 (22) 30 (27) 33 (7) 34 (18) 
R Quadriceps 8 (3) 13 (7) 9 (2) 5 (2) 
R Foot flexors 12 (3) 17 (7) 33 (5) 8 (2) 
R Tibia Interosseous 7 (2) 2 (1) 6 (1) 0(0) 
Sk affected 68 (17) 73 (24) 88 (7) 70 (14) 
Table A3.1g: The number (in brackets) and percentage of enthesopathies from the left and right sides of the 
lower limb, and the number and percentage of individuals affected in each of the artefact groups. Group 1- 
No items or a single bead potsherd or animal bone, Group 2-A knife, with or without buckle or pin, one or 
more brooches/simple dress items, Group 3 -A weapon or weapons, Group 4- knives, pins and personal 
items, dress items and jewellery. 
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Group 1 Group 2 Group 3 Group 4 
L Gluteus/ adductor 60 (18) 52 (16) 45 (5) 35 (6) 
L Hip rotators 51 (20) 49(23) 64(7) 63(12) 
L Femur Flex /ext 47 (35) 54 (52) 33 (9) 59 (24) 
L Quadriceps 49 (18) 38 (25) 58 (11) 29 (11) 
L Foot flexors 50(15) 40(16) 43(6) 38(10) 
LTibia interosseous 32(10) 40(19) 44(7) 41(11) 
R Gluteus/ adductor 43(9) 47(14) 30(3) 50(12) 
R Hip rotators 47(15) 42(18) 45(5) 45(14) 
R Femur Flex /ext 42 (27) 45 (40) 38 (8) 42 (22) 
R Quadriceps 11(4) 22 (12) 39 (9) 41(16) 
R Foot flexors 40(10) 38(16) 27(4) 50(12) 
R Tibia interosseous 52 (15) 52 (25) 63 (10) 62 (18) 
Sk affected 88 (22) 94 (31) 100 (8) 90 (18) 
Table A3.1 g: The number (in brackets) and percentage of possible enthesopathies from the left and right 
sides of the lower limb, and the number and percentage of individuals affected in each of the artefact groups. 
Group 1- No items or a single bead, potsherd or animal bone, Group 2-A knife, with or without buckle or 
pin, one or more brooches/simple dress items, Group 3 -A weapon or weapons, Group 4- knives, pins and 
personal items, dress items and jewellery. 
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3.2: Norton Mill Lane 
Of the 48 individuals which could be sexed, with a possible total of 3744 entheses, 2444 
entheses (65%) were sufficiently well preserved to be examined for changes; an average of 
50 entheses per individual, from a possible total of 78 per individual. 1239 of these 
entheses (51 %) were from the left side of the body, while 1205 entheses (49%) were from 
the right side. Of the total 2444 entheses observed, 1721 (70%) showed no changes, 538 
(22%) had some bone formation or robusticity (possible enthesopathy - ? Enth), and 185 
entheses (8%) had robust bone formation, lytic changes or both (enthesopathy - Enth). 
From a possible total of 2112 entheses from the upper limb, 1228 entheses (58%) were 
observed; 624 were from the left side (51% of the total) and 604 (49%) were from the right 
side. Of the 22 entheses observed from the left side of the upper limb, 13 individuals had 
all 22 entheses present, one individual had 20 entheses, one individual had 19 entheses 
present, eight individuals had 17 entheses, one individual had 15 entheses, three individuals 
had 14 entheses present, five individuals had 13 entheses, two individuals had 12 entheses, 
one individuals had eight entheses, one individual had seven entheses, two individuals had 
six entheses present and one individual had five entheses from the left side of the upper 
limb. Of the 22 entheses from the right side of the upper limb, 13 individuals had all 22 
entheses present, one individual had 20 entheses, one individual had 19 entheses present, 
six individuals had 17 entheses, one individual had 16 entheses, two individuals had 15 
entheses, two individuals had 14 entheses present, one individual had 13 entheses, two 
individuals had 12 entheses, one individual had 11 entheses, one individual had ten 
entheses, three individuals had eight entheses, two individuals had seven entheses, two 
individuals had six entheses present and two individuals had five entheses from the right 
side of the upper limb. Of these individuals, eight had all 44 entheses present from both 
sides of the upper limb. 19% of the individuals examined had enthesopathies and 48% had 
possible enthesopathies in the upper limb. 
From a possible total of 1632 lower limb entheses, 1216 sites (74%) were examined, of 
which 615 (51 %) were from the left side and 589 (49%) were from the right side. Of the 17 
entheses observed from the left side of the lower limb, 13 individuals had all 17 entheses 
present, one individual had 16 entheses, 16 individuals had 14 entheses present, one 
individual had 13 entheses, seven individuals had 12 entheses, one individual had ten 
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entheses, seven individuals had nine entheses, one individual had five entheses and one 
individual had two entheses from the left side of the lower limb. Of the 17 entheses 
observed from the right side of the lower limb, 14 individuals had all 17 entheses present, 
one individual had 16 entheses, 13 individuals had 14 entheses present, two individuals had 
13 entheses, four individuals had 12 entheses, one individual had 11 entheses, seven 
individuals had nine entheses, one individual had eight entheses, three individuals had five 
entheses and two individuals had three entheses present from the right side of the lower 
limb. Of these individuals, ten had all 34 entheses from both sides of the lower limb. Two 
percent of the individuals examined had enthesopathies in the lower limb, and 42% had 
possible enthesopathies. From the 51 individuals examined, one had all 78 entheses present 
for observation. 
The following tables show the number and percentage of entheses groups affected from the 
left and right sides of the upper and lower limbs. 
Left 
Number Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Clavicle 132 41 31 17 13 
Humerus flex/ ext 159 39 25 7 4 
Forearm flex/ ext 91 21 23 14 15 
Pronators/ supinators 143 27 19 6 4 
Hand flex/ ext 55 3 5 0 0 
TOTAL 580 131 23 44 8 
Table A3.2a: Number of entheses present in the left elements of the upper limb in the Norton Mill Lane 
sample, and the number and percentage of entheses showing possible enthesopathies and enthesopathies. 
Right 
Number Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Clavicle 123 29 24 24 20 
Humerus flex/ ext 152 38 25 13 9 
Forearm flex/ ext 92 20 22 23 25 
Pronators/ supinators 142 27 19 12 8 
Hand flex/ ext 52 5 20 0 0 
TOTAL 561 119 21 72 13 
Table A3.2b: Number of entheses present in the right elements of the upper limb in the Norton Mill Lane, and 
the number and percentage of entheses showing possible enthesopathies and enthesopathies. 
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Left Number 
Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Gluteus /adductor 92 24 26 5 5 
Hip rotators 138 15 11 0 0 
Flexors /extensors 185 62 34 16 9 
Quadriceps 94 16 17 2 2 
Foot Flexors 64 13 20 3 5 
Interosseous 65 19 29 1 2 
TOTAL 638 149 23 27 4 
Table A3.2c: Number of entheses present in the left elements of the lower limb from Mill Lane, and the 
number and percentage of entheses showing possible enthesopathies and enthesopathies. 
Riaht 
I Number Possible Enthesopathy Enthesopathy 
Gluteus /adductor 84 
Hip rotators 129 
Flexors /extensors 171 
Quadriceps 95 
Foot Flexors 68 
Interosseous 66 
TOTAL 613 
no. % 
20 24 
11 9 
51 30 
18 19 
12 18 
12 18 
124 20 
No. % 
5 6 
0 0 
21 12 
6 6 
6 9 
1 2 
39 6 
Table A3.2d: Number of entheses present in the right elements of the lower limb from Mill Lane, and the 
number and percentage of entheses showing possible enthesopathies and enthesopathies. 
The following tables show the number (in brackets) and the percentage of enthesis groups 
from the left and right sides of the upper and lower limbs affected with enthesopathies and 
possible enthesopathies, and the percentage and number of individuals affected from each 
of the burial artefact groups in the skeletal sample from Norton Mill Lane. 
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Group 1 Group 2 Group 3 Group 4 
L Clavicle 20 (3) 11(4) 13 (2) 12 (8) 
L Humerus flex / ext 0 (0) 5 (3) 6 (2) 4 (2) 
L Forearm flex / ext 29 (4) 10 (3) 20 (4) 12 (3) 
L Pronator / supinator 0(0) 8(4) 3(1) 2(1) 
L Hand flex/ ext 0 (0) 0 (0) 0 (0) 0 (0) 
R Clavicle 14(2) 23(8) 14(3) 21(11) 
R Humerus flex / ext 0(0) 9(4) 14(5) 7(13) 
R Forearm flex / ext 36(5) 32(10) 22(4) 14(13) 
R Pronator/ supinator 6(1) 14(7) 10(3) 2(11) 
R Hand flex / ext 0 (0) 0 (0) 0 (0) 0 (0) 
Sk affected 71(5) 63 (10) 88 (7) 60 (12) 
Table A3.2e: The number (in brackets) and percentage of enthesopathies from the left and right sides of the 
upper limb, and the number and percentage of individuals affected in each of the artefact groups. Group 1- 
No items or a single bead, potsherd or animal bone, Group 2-A knife, with or without buckle or pin, one or 
more brooches/simple dress items, Group 3-A weapon or weapons, Group 4- knives, pins and personal 
items, dress items and jewellery. 
Group 1 Group 2 Group 3 Group 4 
L Clavicle 40 (6) 34 (12) 33 (5) 27 (18) 
L Humerus flex / ext 30(6) 31(17) 26(9) 14(7) 
L Forearm flex / ext 21(3) 32 (10) 20 (4) 15 (4) 
L Pronator / supinator 25 (4) 22 (11) 23 (7) 11 (5) 
L Hand flex / ext 0 (0) 11(2) 9 (1) 0 (0) 
R Clavicle 43 (6) 34 (12) 5 (1) 19 (10) 
R Humerus flex / ext 6 (1) 28 (13) 23 (8) 29 (16) 
R Forearm flex / ext 14 (2) 23 (7) 28 (5) 21(6) 
R Pronator/ supinator 25 (4) 20 (10) 20 (6) 15 (7) 
R Hand flex / ext 0 (0) 15 (3) 18 (2) 0 (0) 
Sk affected 57(4) 69(11) 88(7) 75(15) 
Table A3.2f. " The number (in brackets) and percentage of possible enthesopathies from the left and right sides 
of the upper limb, and the number and percentage of individuals affected in each of the artefact groups. 
Group I- No items or a single bead, potsherd or animal bone, Group 2-A knife, with or without buckle or 
pin, one or more brooches/simple dress items, Group 3-A weapon or weapons, Group 4- knives, pins and 
personal items, dress items and jewellery. 
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Group 1 Group 2 Group 3 Group 4 
L Gluteus/ adductor 0 (0) 3 (1) 21(3) 3 (1) 
L Hip rotators 00 0(0) 0(0) 0(0) 
L Femur Flex /ext 29 (7) 5 (3) 0 (0) 8 (6) 
L Quadriceps 0(0) 3(1) 0(0) 3(1) 
L Foot flexors 25 (2) 0 (0) 0 (0) 4 (1) 
L Tibia interosseous 0 (0) 5 (1) 0 (0) 0 (0) 
R Gluteus/ adductor 0(0) 8(2) 14(2) 3(1) 
R Hip rotators 0(0) 0(0) 0(0) 0(0) 
R Femur Flex /ext 35(7) 10(5) 0(0) 13 (9) 
R Quadriceps 14 (1) 6 (2) 18 (3) 0 (0) 
R Foot flexors 25 (2) 11(2) 7 (1) 4 (1) 
R Tibia Interosseous 0 (0) 0 (0) 0 (0) 4 (1) 
Sk affected 71(5) 56 (9) 50 (4) 30 (6) 
Table A3.2g: The number (in brackets) and percentage of enthesopathies from the left and right sides of the 
lower limb and the number and percentage of individuals affected in each of the artefact groups. Group 1- 
No items or a single bead, potsherd or animal bone, Group 2-A knife, with or without buckle or pin, one or 
more brooches/simple dress items, Group 3-A weapon or weapons, Group 4- knives, pins and personal 
items, dress items and jewellery. 
Group 1 Group 2 Group 3 Group 4 
L Gluteus/ adductor 0 (0) 38 (11) 29 (4) 24 (9) 
L Hip rotators 0(0) 20(9) 19(4) 4(2) 
L Femur Flex /ext 17 (4) 42 (25) 32 (9) 33 (24) 
L Quadriceps 14 (1) 19 (6) 24 (4) 13 (5) 
L Foot flexors 13 (1) 30 (6) 17 (2) 17 (4) 
L Tibia Interosseous 25 (2) 27 (6) 33 (4) 30 (7) 
R Gluteus/ adductor 0(0) 38(10) 14(2) 24(8) 
R Hip rotators 7 (1) 15 (6) 10 (2) 4 (2) 
R Femur Flex /ext 20 (4) 38 (20) 29 (8) 27 (19) 
R Quadriceps 29 (2) 14 (5) 24 (4) 20 (7) 
R Foot flexors 13 (1) 17 (3) 29 (4) 14 (4) 
R Tibia interosseous 0 (0) 22 (4) 21(3) 19 (5) 
Sk affected 71(5) 88 (14) 100 (8) 90 (18) 
Table A3.2h. The number (in brackets) and percentage of possible enthesopathies from the left and right 
sides of the lower limb and the number and percentage of individuals affected in each of the artefact groups. 
Group 1- No items or a single bead, potsherd or animal bone, Group 2-A knife, with or without buckle or 
pin, one or more brooches/simple dress items, Group 3-A weapon or weapons, Group 4- knives, pins and 
personal items, dress items and jewellery. 
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3.3: Bamburgh 
From the total of 40 individuals with a possible total of 3120 entheses, 2199 entheses 
(70.5%) were sufficiently well preserved to be examined for changes, an average of 55 
entheses observed per individual, from a possible total of 78 entheses per individual. 1117 
of these entheses (50.8%) were from the left side of the body, while 1082 entheses (49.2%) 
were from the right side. Of the total 2199 entheses, 782 (35.6%) showed no changes, 790 
(35.9%) had some changes to the enthesis, as defined in Chapter 3, but not the most 
dramatic changes (possible enthesopathy - ? Enth), and 627 entheses (28.5%) had robust 
bone formation, lytic changes or both (enthesopathy - Enth). 
From a possible total of 1760 entheses from the upper limb, 1221 entheses (69.4%) were 
observed; 607 from the left side (49.7% of the total) and 614 (50.3%) from the right side. 
Of the 22 entheses that were examined from the left side of the upper limb, nine individuals 
had all 22 entheses present, five individuals had 21 entheses present, three individuals had 
20 entheses present, four individuals had 19 entheses, one individual had 18 entheses 
present, three individuals had 17 entheses, one individual had 14 entheses present, one 
individual had 12 entheses, two individuals had 11 entheses, one individual had ten 
entheses, two individuals had seven entheses present, one individual had six entheses, three 
individuals had five entheses present, one individual had 3 entheses, one individual had two 
entheses and one individual had 1 enthesis present from the left side of the upper limb. On 
the right side of the upper limb, nine individuals had all 22 entheses present, two 
individuals had 21 entheses, five individuals had 20 entheses present, one individual has 19 
entheses, two individuals had 18 entheses present, five individuals had 17 entheses, two 
individuals had 16 entheses, one individual had 14 entheses, three individuals had 13 
entheses present, one individual had 12 entheses, one individual had 11 entheses, one 
individual had eight entheses, one individual had seven entheses present, one individual 
had five entheses, one individual had three entheses, one individual had two entheses and 
one individual had one enthesis from the right side of the upper limb. Of these individuals, 
four individuals had all 44 entheses from both sides of the upper limb present for 
observation. Of the individuals examined, 58% had enthesopathies and 78% had possible 
enthesopathies in the upper limb. 
From a possible total of 1360 lower limb entheses, 978 sites (71.9%) were examined; of 
which 510 (52.1 %) were from the left side and 468 (47.9%) were from the right side. Of 
the total of 17 entheses observed from the left side of the lower limb, seven individuals had 
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all 17 entheses present, four individuals had 16 entheses, nine individuals had 15 entheses, 
four individuals had 14 entheses, two individuals had 13 entheses present, two individuals 
had 12 entheses, two individuals had ten entheses, two individuals had 9 entheses, three 
individuals had 8 entheses, two individuals had seven entheses and two individuals had five 
entheses present from the left side of the lower limb. For the right side of the lower limb, 
seven individuals had all 17 entheses present, eight individuals had 16 entheses present, 
one individual had 15 entheses, three individuals had 14 entheses, three individuals had 13 
entheses present, one individual had 12 entheses, three individuals had ten entheses present, 
four individuals had nine entheses present, one individual had eight entheses, one 
individual had six entheses, two individuals had five entheses present, one individuals had 
four entheses and one individuals had three entheses present from the lower limb. Of these 
individuals, only two had all 34 entheses present from both sides of the lower limb. Of the 
individuals examined, 48% had enthesopathies and 65% had possible enthesopathies in the 
lower limb 
The following tables show the number and percentage of entheses groups affected from the 
left and right sides of the upper and lower limbs. 
Left 
Number Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Clavicle 122 50 41 32 26 
Humerus flex/ ext 128 44 34 53 41 
Forearm flex/ ext 96 43 45 26 27 
Pronators/ supinators 141 57 40 26 18 
Hand flex / ext 55 17 31 3 5 
TOTAL 542 211 39 140 26 
Table A3.3a: Number of entheses present in the left elements of the upper limb in the Bamburgh sample, and 
the number and percentage of entheses showing possible enthesopathies and enthesopathies. 
Appendix 3 384 
Right 
Number Possible 
En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Clavicle 137 45 33 51 37 
Humerus flex / ext 119 43 36 55 46 
Forearm flex / ext 99 32 32 40 40 
Pronators/ supinators 143 51 36 41 29 
Hand Flex/ ext 51 19 37 3 6 
TOTAL 549 190 35 190 35 
Table A3.3b: Number of entheses present in the right elements of the upper limb in the Bamburgh sample, 
and the number and percentage of entheses showing possible enthesopathies and enthesopathies. 
Left 
Number Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Gluteus /adductor 60 25 42 19 32 
Hip rotators 86 32 37 19 22 
Flexors /extensors 133 37 28 52 39 
Quadriceps 108 34 31 20 19 
Foot Flexors 58 21 36 16 28 
Interosseous 68 32 47 7 10 
TOTAL 513 181 35 133 26 
Table A3.3c: Number of entheses present in the left elements of the lower limb from Bamburgh, and the 
number and percentage of entheses showing possible enthesopathies and enthesopathies. 
Right Number 
Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Gluteus /adductor 54 19 35 15 28 
Hip rotators 69 29 42 14 20 
Flexors /extensors 123 37 30 50 41 
Quadriceps 116 37 32 22 19 
Foot Flexors 50 13 26 15 30 
Interosseous 58 20 34 7 12 
TOTAL 470 155 33 123 26 
Table A3.3d: Number of entheses present in the right elements of the lower limb from Bamburgh, and the 
number and percentage of entheses showing possible enthesopathies and enthesopathies. 
The following tables show the number (in brackets) and the percentage of enthesis groups 
from the left and right sides of the upper and lower limbs affected with enthesopathies and 
possible enthesopathies, and the percentage and number of individuals affected from each 
of the burial artefact groups in the skeletal sample from Bamburgh 
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Group A Group B Group C Group D 
L Clavicle 34 (23) 27 (8) 5 (1) 0 (0) 
L Humerus flex / ext 45 (30) 37 (10) 45 (9) 27 (4) 
L Forearm flex / ext 33 (16) 22 (4) 21(3) 20 (3) 
L Pronator / supinator 21 (15) 11(3) 25 (6) 12 (2) 
L Hand flex / ext 4 (1) 8 (1) 10(1) 0 (0) 
R Clavicle 40 (29) 49 (17) 14 (3) 25 (2) 
R Humerus flex/ ext 52 (26) 38 (13) 59 (10) 33 (6) 
R Forearm flex / ext 46 (22) 40 (8) 41(7) 21(3) 
R Pronator/ supinator 29 (20) 19(6) 46(12) 20(3) 
R Hand flex / ext 13 (3) 0 (0) 0 (0) 0 (0) 
Sk affected 81(17) 100 (7) 100 (6) 67 (4) 
Table A3.3e: The number (in brackets) and percentage of entheses from the left and right sides of the upper 
limb from females and males with enthesopathies and the number and percentage of individuals affected in 
each of the artefact groups. Group A- no artefacts, Group B- single animal bone, tooth or shells, Group C- 
multiple animal bones, Group D- Multiple iron objects. 
Group A Group B Group C Group D 
L Clavicle 43 (29) 30 (9) 50 (10) 40 (2) 
L Humerus flex / ext 26 (17) 30 (8) 50 (10) 60 (9) 
L Forearm flex / ext 33 (16) 44 (8) 64 (9) 67 (10) 
L Pronator / supinator 36 (26) 37 (10) 63 (15) 35 (6) 
L Hand flex / ext 36 (10) 25 (3) 40 (4) 0 (0) 
R Clavicle 34 (25) 17 (6) 43 (9) 63 (5) 
R Humerus flex / ext 30 (15) 38 (13) 41(7) 44 (8) 
R Forearm flex / ext 23 (11) 25 (5) 41(7) 63 (9) 
R Pronator/supinator 37 (26) 34 (11) 38 (10) 27 (4) 
R Hand flex / ext 29 (7) 36 (4) 55 (6) 40 (2) 
Sk affected 100(21) 100(7) 100(6) 100(6) 
Table A3.3f. " The number (in brackets) and percentage of entheses from the left and right sides of the upper 
limb from females and males with possible enthesopathies and the number and percentage of individuals 
affected in each of the artefact groups. Group A- no artefacts, Group B- single animal bone, tooth or shells, 
Group C -multiple animal bones, Group D- Multiple iron objects. 
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Group A Group B Group C Group D 
L Gluteus/ adductor 38(12) 7(1) 33(3) 60(3) 
L Hip rotators 31(14) 0(0) 13(2) 38(3) 
L Femur Flex /ext 42 (30) 27 (7) 40 (8) 44 (7) 
L Quadriceps 22 (12) 6 (1) 10 (2) 29 (5) 
L Foot flexors 23 (7) 38 (3) 30 (3) 33 (3) 
L Tibia interosseous 11(4) 0 (0) 17 (2) 11 (1) 
R Gluteus/ adductor 36 (10) 9(1) 22(2) 33 (2) 
R Hip rotators 29(10) 0(0) 20(2) 29(2) 
R Femur Flex /ext 38 (23) 37 (10) 43 (9) 57 (8) 
R Quadriceps 21(13) 5 (1) 20 (4) 25 (4) 
R Foot flexors 30 (8) 50 (4) 11 (1) 33 (2) 
R Tibia Interosseous 7 (2) 17 (2) 33 (3) 0(0) 
Sk affected 90 (19) 71(5) 100 (6) 83 (6) 
Table A3.3g: The number (in brackets) and percentage of entheses from the left and right sides of the lower 
limb from females and males with enthesopathies, and the number and percentage of individuals affected in 
each of the artefact groups. Group A- no artefacts, Group B- single animal bone, tooth or shells, Group C- 
multiple animal bones, Group D- Multiple iron objects. 
Group A Group B Group C Group D 
L Gluteus) adductor 41(13) 36(5) 56(5) 40(2) 
L Hip rotators 33 (15) 28 (5) 60 (9) 38 (3) 
L Femur Flex /ext 25 (18) 19 (5) 30 (6) 50 (8) 
L Quadriceps 28 (15) 24 (4) 45 (9) 35 (6) 
L Foot flexors 42(13) 38 (3) 20 (2) 33 (3) 
L Tibia Interosseous 46 (16) 42 (5) 33 (4) 78 (7) 
R Gluteus/ adductor 32 (9) 27 (3) 56 (5) 33 (2) 
R Hip rotators 41(14) 28(5) 60(6) 57(4) 
R Femur Flex /ext 28 (17) 22 (6) 38 (8) 43 (6) 
R Quadriceps 30 (18) 21(4) 40 (8) 44 (7) 
R Foot flexors 26 (7) 13 (1) 33 (3) 33 (2) 
R Tibia interosseous 34 (10) 17 (2) 22 (2) 75 (6) 
Sk affected 100(21) 100(7) 100(6) 100(6) 
Table A3.31L The number (in brackets) and percentage of entheses from the left and right sides of the lower 
limb from females and males with possible enthesopathies, and the number and percentage of individuals 
affected in each of the artefact groups. Group A- no artefacts, Group B- single animal bone, tooth or shells, 
Group C -multiple animal bones, Group D- Multiple iron objects. 
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3.4: Norton Bishopsmill 
From the total sample of 40 individuals with a possible total of 3120 entheses, 1836 
entheses (59%) were sufficiently well preserved to be examined for changes to the muscle 
insertions, an average of 46 entheses per individual, from a possible total of 78 per 
individual. 968 of these entheses (53%) were from the left side of the body, while 868 
entheses (47%) were from the right side. Of the total 1836 entheses, 1148 (63%) showed no 
changes, 578 (31%) had some bone formation or robusticity (possible enthesopathies - 
? Enth), and 110 entheses (6%) had robust bone formation, lytic changes or both 
(enthesopathies - Enth). Of the individuals examined, 64% had possible enthesopathies and 
3% had enthesopathies. 
From a possible total of 1760 entheses from the upper limb, 759 sites of muscle or ligament 
attachment (43%) were observed; 422 were from the left side (55.6% of the total) and 337 
(44.4%) from the right side. Of the 22 entheses that were examined from the left side of the 
upper limb, three individuals had all 22 entheses present, two individuals had 20 entheses 
present, one individual had 19 entheses, one individual had 18 entheses present, four 
individuals had 17 entheses, one individual had 16 entheses present, one individual had 15 
entheses, one individual had 14 entheses present, three individuals had 13 entheses, six 
individuals had 12 entheses, one individual had 11 entheses, one individual had eight 
entheses, one individual had seven entheses present, two individuals had six entheses, two 
individuals had five entheses present, one individual had four entheses, and one individual 
had three entheses present from the left side of the upper limb. On the right side of the 
upper limb, two individuals had all 22 entheses present, five individuals had 17 entheses, 
two individuals had 16 entheses, one individual had 15 entheses, two individuals had 14 
entheses, two individuals had 12 entheses, four individuals had 11 entheses, one individual 
had nine entheses, two individuals had eight entheses, two individuals had seven entheses 
present, two individuals had six entheses present, one individual had five entheses, one 
individual had four entheses, one individual had three entheses and one individual had two 
entheses from the right side of the upper limb. Of these individuals, only one had all 44 
entheses from both sides of the upper limb present for observation. Of the individuals 
examined, 47% had possible enthesopathies and 6% had enthesopathies in the upper limb. 
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From a possible total of 1360 lower limb entheses, 1077 sites (79%) were examined, of 
which 546 (51 %) were from the left side and 531 (49%) were from the right side. Of the 
total of 17 entheses observed from the left side of the lower limb, ten individuals had all 17 
entheses present, one individual had 16 entheses, 19 individuals had 14 entheses, one 
individual had 13 entheses present, three individuals had 12 entheses, one individual had 11 
entheses present, two individuals had 9 entheses, one individual had six entheses and two 
individuals had five entheses present from the left side of the lower limb. For the right side 
of the lower limb, 15 individuals had all 17 entheses present, 14 individuals had 14 
entheses, two individuals had 13 entheses present, one individual had 12 entheses, two 
individuals had nine entheses present, four individuals had five entheses present, and one 
individual had four entheses present from the lower limb. Of these individuals, eight had all 
34 entheses present from both sides of the lower limb. Of the individuals examined, 38% 
had possible enthesopathies and 3% had enthesopathies in the lower limb. 
The following tables show the number and percentage of entheses groups affected from the 
left and right sides of the upper and lower limbs. 
Left 
Number Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Clavicle 52 8 15 6 12 
Humerus flex/ ext 116 39 34 6 5 
Forearm flex/ ext 69 20 29 8 12 
Pronators! supinators 104 32 31 7 7 
Hand flex/ ext 38 8 21 0 0 
TOTAL 379 107 28 27 7 
Table A3.4a: Number of entheses present in the left elements of the upper limb in the Norton Bishopsmill 
sample, and the number and percentage of entheses showing possible enthesopathies and enthesopathies. 
Right 
Number Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Clavicle 39 10 26 6 15 
Humerus flex/ ext 84 30 36 4 5 
Forearm flex/ ext 57 20 35 5 9 
Pronatorst supinators 85 25 29 9 11 
Hand flex/ ext 33 6 18 0 0 
TOTAL 298 91 31 24 8 
Table A3.4b: Number of entheses present in the right elements of the upper limb in the Norton Bishopsmill 
sample, and the number and percentage of entheses showing possible enthesopathies and enthesopathies. 
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Left 
Number Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Gluteus /adductor 70 23 33 3 4 
Hip rotators 105 20 19 0 0 
Flexors /extensors 150 61 41 13 9 
Quadriceps 78 19 24 2 3 
Foot Flexors 72 26 36 5 7 
Interosseous 71 18 25 0 0 
TOTAL 546 167 31 23 4 
Table A3.4c: Number of entheses present in the left elements of the lower limb from Bishopsmill, and the 
number and percentage of entheses showing possible enthesopathies and enthesopathies. 
Right 
Number Possible En 
no. 
thesopathy 
% 
Enthesopathy 
no. % 
Gluteus /adductor 67 25 37 4 6 
Hip rotators 97 18 19 3 3 
Flexors /extensors 137 55 40 14 10 
Quadriceps 88 21 24 2 2 
Foot Flexors 72 22 31 4 6 
Interosseous 70 24 34 1 1 
TOTAL 531 165 31 28 5 
Table A3.4d: Number of entheses present in the right elements of the lower limb from Bishopsmill, and the 
number and percentage of entheses showing possible enthesopathies and enthesopathies. 
The following tables show the number (in brackets) and the percentage of enthesis groups 
from the left and right sides of the upper and lower limbs affected with enthesopathies and 
possible enthesopathies, and the percentage and number of individuals affected from each 
of the burial artefact groups in the skeletal sample from Norton Bishopsmill. 
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Group A Group B +C Group D 
L Clavicle 12(4) 20(l) 7(1) 
L Humerus flex / ext 5 (4) 0 (0) 8 (2) 
L Forearm flex / ext 7 (3) 11 (1) 24 (4) 
L Pronator / supinator 3(2) 9(1) 15(4) 
L Hand flex / ext 0 (0) 0 (0) 0 (0) 
R Clavicle 15 (5) 0 (0) 20 (1) 
R Humerus flex / ext 5(3) 0(0) 5(1) 
R Forearm flex / ext 6 (2) 29 (2) 7 (1) 
R Pronator/ supinator 9 (5) 0 (0) 18 (4) 
R Hand flex/ ext 0 (0) 0 (0) 0 (0) 
Sk affected 58(14) 60(3) 100 (6) 
Table A3.4e: The number (in brackets) and percentage of entheses from the left and right sides of the upper 
limb from females and males with enthesopathies, and the number and percentage of individuals affected in 
each of the artefact groups. Group A- no artefacts, Group B- animal bones or teeth, Group C- Pottery, 
worked stone or f int, Group D- iron objects or coffin fittings. 
Group A Group B +C Group D 
L Clavicle 18 (6) 0 (0) 14 (2) 
L Humerus flex / ext 27 (22) 50 (5) 48 (12) 
L Forearm flex / ext 26 (11) 11 (1) 47 (8) 
L Pronator / supinator 27 (18) 45 (5) 33 (9) 
L Hand flex / ext 14 (3) 0 (0) 42 (5) 
R Clavicle 29 (10) 0 (0) 0 (0) 
R Humerus flex/ ext 22(13) 60(3) 67(14) 
R Forearm flex / ext 31 (11) 0 (0) 60 (9) 
R Pronator/ supinator 23 (13) 50 (3) 41(9) 
R Hand flex / ext 17 (4) 0 (0) 25 (2) 
Sk affected 83 (20) 80 (4) 100 (6) 
Table A3.4f. The number (in brackets) and percentage of entheses from the left and right sides of the upper 
limb from females and males with possible enthesopathies, and the number and percentage of individuals 
affected in each of the artefact groups. Group A- no artefacts, Group B- animal bones or teeth, Group C- 
Pottery, worked stone or flint, Group D- iron objects or coffin fittings. 
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Group A Group B +C Group D 
L Gluteus/ adductor 2(1) 8(1) 7(1) 
L Hip rotators 0(0) 0(0) 0(0) 
L Femur Flex /ext 4 (4) 10 (3) 21(6) 
L Quadriceps 3 (2) 0 (0) 0 (0) 
L Foot flexors 5 (2) 14 (2) 7 (1) 
L Tibia interosseous 0 (0) 0 (0) 0 (0) 
R Gluteus/ adductor 2(1) 8(1) 17(2) 
R Hip rotators 2 (1) 6 (1) 6 (1) 
R Femur Flex /ext 8 (7) 15 (4) 13 (3) 
R Quadriceps 2 (1) 0 (0) 6 (1) 
R Foot flexors 5 (2) 14 (2) 0 (0) 
R Tibia Interosseous 0 (0) 8 (1) 0 (0) 
Sk affected 48 (12) 63 (5) 57 (4) 
Table A3.4g: The number (in brackets) and percentage of entheses from the left and right sides of the lower 
limb from females and males with enthesopathies, and the number and percentage of individuals affected in 
each of the artefact groups. Group A- no artefacts, Group B- animal bones or teeth, Group C -pottery, 
worked stone or flint, Group D- iron objects or coffin fittings. 
Group A Group B +C Group D 
L Gluteus/ adductor 33 (14) 31(4) 36 (5) 
L Hip rotators 14(9) 16(3) 38(8) 
L Femur Flex /ext 42 (38) 39 (12) 39 (11) 
L Quadriceps 18(11) 43(3) 50(5) 
L Foot flexors 36 (16) 29 (4) 43 (6) 
L Tibia interosseous 28 (12) 21(3) 21(3) 
R Gluteus/ adductor 31 (13) 54 (7) 42 (5) 
R Hip rotators 14(9) 19(3) 33(6) 
R Femur Flex /ext 40 (35) 35 (9) 46 (11) 
R Quadriceps 16 (9) 44 (7) 31(5) 
R Foot flexors 25 (11) 29 (4) 50 (7) 
R Tibia interosseous 37 (16) 38 (5) 21(3) 
Sk affected 100 (25) 88 (7) 100 (7) 
Table A3.4h. The number (in brackets) and percentage of entheses from the left and right sides of the lower 
limb from females and males with possible enthesopathies, and the number and percentage of individuals 
affected in each of the artefact groups. Group A- no artefacts, Group B- animal bones or teeth, Group C- 
pottery, worked stone or flint, Group D- iron objects or coffin fittings. 
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Appendix 4: Schmorl's Nodes 
4.1: Castledyke South 
392 
From the total sample of 86 individuals, 58 individuals had vertebral columns with 
vertebral surfaces that were sufficiently well preserved to be examined for the presence of 
Schmorl's nodes. These individuals had between nine and 47 vertebral surfaces present, 
from the possible 47 surfaces per vertebral column (including the inferior surface of Si in 
four individuals, where this was not fused to the sacrum). A total of 1782 vertebral surfaces 
(67% of the possible surfaces) were examined, of which 475 surfaces (27%) were affected 
by Schmorl's nodes. On average, 31 surfaces were present per vertebral column. Of the 
individuals examined, 88% (50 individuals) had one or more Schmorl's nodes, 87% of the 
females were affected and 85% of the males. 61 % of the individuals examined had over 
five Schmorl's nodes and, 58% of females had over five Schmorl's nodes and 65% of 
males had over five Schmorl's nodes. 
The following figures show the location of Schmorl's nodes in each of the four artefact 
groups. 
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Appendix 4 
4.2: Norton Mill Lane 
397 
From the total sample of 51 individuals, 37 individuals had vertebral columns with 
vertebral surfaces that were sufficiently well preserved to be examined for the 
presence of Schmorl's nodes, with a possible total of 1704 vertebral surfaces. These 
individuals had between four and 46 vertebral surfaces present, from the possible 
maximum of 47 surfaces per vertebral column (including the inferior surface of S1 in 
two individuals, where this was not fused to the sacrum). A total of 875 vertebral 
surfaces (51 % of the possible surfaces) were examined, of which 175 surfaces (20%) 
were affected by Schmorl's nodes. On average, 24 surfaces were present per vertebral 
column. Of the individuals examined, 26 (70%) had one or more Schmorl's nodes; 
62% of females and 74% of the males. 
The following figures show the location of Schmorl's nodes in each of the four 
artefact groups. 
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From the total sample of 40 individuals, 32 individuals had vertebral columns with 
vertebral surfaces that were sufficiently well preserved for Schmorl's nodes to be 
identified. These individuals had between 7 and 46 vertebral surfaces present, from a 
possible 46 surfaces per vertebral column. A total of 1154 vertebral surfaces (62.6% of 
the possible surfaces, including the inferior surface of the first sacral vertebra, which was 
not fused to the second sacral vertebra and hence observable in two individuals) were 
examined, of which 290 surfaces (25.1 %) were affected by Schmorl's nodes. On average, 
36 surfaces were present per vertebral column. Of the individuals examined, 79% had 
one or more Schmorl's nodes in the vertebral column, and 54% of females and 68% of 
males had over five Schmorl's nodes. 
The following figures show the location of Schmorl's nodes in each of the four artefact 
groups. 
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From the total skeletal sample of 40 individuals, 18 individuals had vertebral columns 
with vertebral surfaces that were well preserved enough to be examined for the presence 
or absence of Schmorl's nodes. A total of 466 vertebral surfaces (55% of the possible 
surfaces, including the inferior surface of the first sacral vertebra, which was not fused to 
the second sacral vertebra and hence observable in two individuals) were examined, of 
which 95 surfaces (20%) were affected by Schmorl's nodes. On average, 26 surfaces 
were present per vertebral column. Of the individuals examined, 12 (67%) had one or 
more Schmorl's nodes, 50% of females and 88% of males were affected. 
The following figures show the location of Schmorl's nodes in each of the four artefact 
groups. 
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